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ADVERTISEMENT. 


Ths  Editors  of  the  Transactions  of  the  Geological  Society 
are  directed  to  make  it  known  to  the  Public,  that  the  Authors  alone  are 
responsible  for  the  facts  and  opinions  contained  in  their  respective 
papers. 


Geological  Society, 
August  1,  1816. 
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the  Geological  Society,  No.  20,  Bedford  Street,  Covent  Garden,  London. 
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I.     Sketch  of  the  Mineralogy  of  Skj^ 

JBj  John  Mac  Cullocb,  M.D.  F.L.S.  President  of  the  Geological  Societf^ 
Chemist  to  the  Ordnance,  and  Lecturer  on  Chemistry  at  the  Royal 
Military  Academy  at  Woolwich. 

Read  January  6^  1815. 

JSl  few  weeks  residence  in  the  island  of  Sky  having  enabled  me  t0. 
^ve  a  general  idea  of  its  geological  structure,  I  shall  make  no  apology 
for  offering  this  paper,  however  incomplete,  to  the  Society.  Want 
of  further  opportunities  may  perhaps  for  ever  prevent  me  from 
rendering  it  more  perfect,  as  it  may  equally  prevent  others  from 
visiting  that  islands  Nor  is  a  district  of  such  magnitude  and  inter- 
est, of  which  the  distance  is  so  great,  and  the  inconveniences  of 
climate  and  ground  so  considerable,  likely  soon  to  offer  to  others 
greater  facilities  than  those,  which  enabled  me  to  draw  up  this 
sketch.  Should  it  provQ  otherwise,  my  object  will  at  least^  in  its 
Vol,  III  A 


y^  Dr.  Mac  Culloch's  Stetcb  of  the 

principal  view,  be  fulfilled,  since  I  shall  have  opened  a  path  for 
others  to  follow,  and  traced  an  outline  which  some  more  fortunate 
observer  will  with  greater  ease  complete. 

The  variety  of  rocks  which  occurs  in  this  island,  as  well  as  the 
theoretical  difficulties  in  which  the  connection  and  order  of  many 
of  these  are  still  iuvolted^  and  which  are  in  tooie  measure  at  least 
elucidated  by  their  appearances  here,  rendet^his  island  very  inter* 
esting  to  the  geologist.  In  attempting  to  describe  them  so  as  to 
^ve  a  clear  topograpliic  view  of  their  situations,  and  at  the  same 
time  to  trace  their  connections  with  each  other,  (that  object  which 
is  more  peculiarly  an  essential  part  of  geolo^cal  sd^nce,)  I  have 
experienced  difficulties  which  x>ther  observers  must  also  have  felt, 
and  from  which  I  have  but  imperfectly  succeeded  in  extricating 
myself.  It  is  tD  be  hoped  that  our  increasing  knowledge  will  ait 
some  future  day  diminish,  if  not  remove,  these  difficulties,  and 
smooth  the  patl^  for  the  future  hhtorians  <^  tfae  earth's  surface  and 
structure.  In  the  mean  time  no  greater  impediment  to  die  progress 
of  that  knowledge  of  which  we  are  in  search  can  be  contrived, 
than  that  of  assuming  a  certain  regulated  order,  founded  on  im* 
perfect  and  limited,  or  on  prejudiced  observations.  This  proceed- 
s' oot  tmly  renders  all  ifivestigation  nugatory  in  itself,  but  accu-*^ 
miiiaMa  by  de  tett^ishment  ;and  diffiision  of  lake  canons,  a  non^ 
ikMtly  increa^^  l<&d  of  obstruction  to  the  progress  of  truth.  The 
]^ifinomena  whkh  have  occittted  to  me  in  Seodaod,  during  many 
ytuM  eximkiation  of  that  very  instniotive  counoy,  have  so  often 
ted  to  cond«rskms  different  from  those  which  have  been  supposed 
already  established,  as  to  compel  my  dissent  froih  that  system  of 
general  rules  on  which  we  have  hitherto  been  tatig;ht  to  rely.  At 
the  same  time,  <coavitioed  th/it  generalizadon  on  this  subject  was 
fKasMxa^  and  watmed  as  muck  by  my  own  discrepancies  as  by  th# 
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ferrors  of  those  who  have  preceded  me,  I  have  rarely  if  ever  at- 
tempted to  draw  such  general  conclusions*  M7  chief  endeavour 
has  been  to  reduce  questions  of  this  nature  to  a  narrow  compass, 
.where  the  limits  admitted  of  contraction ;  and  where  any  thing  has 
appeared  uncertsdn  or  contradictory,  to  put  those  uncertainties  and 
contradictions  in  the  clearest  light,  that  future  observers  might  di- 
rect their  attention  to  those  points  which  most  stand  in  need  of 
elucidation. 

«  To  place  the  subjects  which  have  occurred  in  the  examination  of 
Sky,  in  an  order  as  nearly  as  possible  both  conducive  to  topogra^^ 

•.  phical  clearness  and  geological  elucidation,  I  have  varied  the  order 
of  description  as  circumstances  dictated.     When  the  structure  was 

^  simple,  and  the  geographical  details  corresponded,  the  task  has  been 
easy  to  the  writer,  and  will  be  easy  to  the  reader.  When  it  has 
been  otherwise^  I  have  attempted  as  far  as  possible  to  reconcile 
these  claims ;  while  in  the  greater  number  of  instances,  where  the 
mtricacy  of  the  geological  structure  and  the  scattered  disposition  of 
the  materials  over  a  large  extent  of  surface  have  prevented  all  pos-» 
ttbility  of  reconciliation,  I  have  been  obliged  in  some  measure  to 
divide  the  subject  with  a  reference  to  both  these  objects,  preferring 
to  incur  the  charge  of  prolixity  rather  than  that  of  obscurity. .  I 
shall  therefore  commence  by  giving  a  general  sketch  of  the  m^ 
vera!  rocks  which  form  the  island,  nbting  their  geographical  posi^ 
tions  as  accurately  as  circumstances  permit;  after  which  I  shall 
attempt  to  trace  their  geological  arrangement,  entering  more  largely 
on  those  details  which  lead  either  to  useful  doubts  or  probable  elu*« 
ddation. 

The  want  of  accurate  geodesic  operations  has  left  the  form^  <tt- 
mensions,  and  portion,  of  Sky,  as  yet  desiderata  in  British  g/som 

■ 

iraphy,  an  incoovenieace  however,  much  lew  ia  a  geological  vtfnr 
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dian  that  which  arises  from  the  want  of  an  accurate  detafled  map  of 
its  surface,  its  mountains,  rivers,  bays,  and  lakes  j  data,  without  which 
k  is  extremely  difficult  to  give  such  particulars  as  could  be  desired 
of  the  situations,  boundaries,  and  connections  of  its  several  rocks ; 
a  difficulty  too  not  a  little  increased  by  the  utter  impossibility  of  ob- 
taining the  vernacular  names  from  the  natives,  who  are  neither  well 
informed  on  the  subject  nor  very  well  agreed  in  their  application* 
The  want  of  ascertained  distances  and  of  fixed  points  of  reference, 
arising  from  the  vacant  state  of  many  tracts  and  the  loose  manner 
in  which  the  Highlanders  compute  their  miles,  add  not  a  little  |p 
the  trouble  of  giving  precise  descriptions. 

If  we  may  trust  to  the  latitudes  and  longitudes  laid  down,  and 
they  are  the  only  documents  on  which  we  have  to  rely,  the.  extreme 
length  of  this  island  is  about  forty-five  miles,  and  its  extreme 
breadth  about  twenty.  Its  form  is  that  of  an  irregular  parallelogram, 
80  much  intersected  by  deep  sea  lochs  that  scarcely  any  point  on  its 
surface  is  five  miles  distant  from  the  sea.  It  is  divided  into  geogra- 
phical districts,  which,  as  they  bear  some  relation  to  the  physical 
divisions  of  its  surface,  and  will  be  necessary  points  of  reference  \ik 
describing  its  structure,  I  shall  here  enumerate* 

Of  these,  the  southernmost  is  the  district  and  parish  of  Sleat,  ar 
liact  of  moderate  and  irregular  elevation,  terminating  in  the  high 
group  of  mountains  which  approaches  the  ncKun  land,  and  which,  inr 
conjunction  with  Glen  Elg,  forms  the  narrow  passage  of  the  inner 
sound.  This  is  bounded  to  the  north  by  the  parish  of  Strath,  aa 
open  irregular  valley,  intersecting  the  island  from  N,£«  to  S.W.  and 
separating  the  before-mentioned  district  from  the  remainder  of  the 
island,*  more  particularly  from  the  group  of  mountains  which  occu- 
pies its  middle  division.  A  tract  of  uneven  land  extends  frono^ 
Broadford  along  the  eastern  shore  to  the  eastern  Loch  Eynort,  and 
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over  a  high  ridge  to  Sconser,  where  it  ends  at  in  Loch  Sligachan^ 
being  bounded  on  its  western  side  by  the  terminations  of  the  before- 
mentioned  group  of  mountains.  The  high  hill  forming  the  island 
of  Scalpa  is  but  barely  separated  by  a  narrbw  arm  of  the  sea  from 
this  tract.  An  imaginary  boundary  drawn  from  Strath  to  the  head 
of  Loch  Slapin  on  one  side,  and  from  Sconser  to  the  western  Loch 
Eynort  on  the  other,  includes  part  of  the  district  of  Minginish,  and 
is  still  more  remarkable  as  a  physical  division,  since  it  contains  the 
lofty  and  formidable  group  of  the  CuchuUin  hills,  with  other 
mountains,  of  which  the  greater  number  are  either  nameless,  or 
only  recorded  in  the  traditional  geography  of  shepherds.  This  is 
the  only  part  of  Sky  which  can  properly  be  called  mountainous, 
and  of  which  the  aspect  and  character  are  perfectly  distinct  from 
those  of  the  remainder  of  the  island.  The  small  district  of  Strath- 
aird, more  remarkable  for  its  physical  structure  than  its  extent,  is 
interposed  to  the  south  of  this  tract,  lying  between  Loch  Slapia 
and  Loch  Scavig,  The  northern  and  larger  division  of  the  island 
which  exhibits  a  great  uniformity  of  physical  character  considerably 
distinct  from  those  now  enumerated,  contains  the  extensive  districts 
of  Trotternish,  Vatemish  and  Bracadale,  the  former  occupying  the 
eastern  and  the  two  latter  the  western  side  of  the  island. 

The  whole  of  this  tract  is  hilly  and  uneven,  yet  cannot  be  consi*-^ 
dered  as  mountainous,  except  perhaps  on  its  eastern  side,  where  one 
irregularly  elevated  and  continuous  ridge  extends  from  Portree  to 
Ruhunish.  Some  high  ground  also  occurs  about  Dunvegan,  but  the 
rest  is  an  undulating  tract  of  hill  and  moor  country. 

The  indentations  which  form  the  sea  lochs  are  in  some  cases  deter- 
mined as  on  the  continental  land,  by  the  vallies  which  are  interposed 
betweea  ridges  of  hills,  and  in  this  case  they  are  also  the  aestua-^ 
ties  of  the  rivers.    But  many  of  them  are  merely  sinuosities  of  the 
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general  boundary,  receiving  no  streams  of  magnitude.  To  the 
former  belong  the  narrow  lochs  Slapin,  Scavig,  Brittle,  Harpart, 
Eynort,  Eishort,  Sligachan,  and  Portree ;  lochs  Bracadale,  Fdlart^ 
and  Snizort,  belong  to  the  latter. 

Although  the  elevadon  of  the  country  is  considerable^  and  the 
climate  among  the  most  rainy  of  this  kingdom,  Sky  affords  no 
livers  of  magnitude :  their  course  is  too  short  to  admit  of  the  accu- 
mulation of  large  streams.  The  river  which  runs  into  loch  SlU 
gachan  carries  more  water  to  the  sea  than  any  other,  and 
after  it  perhaps  follow  in  order  those  which  run  into  the.  lochs 
Harpart,  Slapin,  Eishort,  Bracadale,  Portree,  Snizort,  and  Broad- 
ford.  The  other  streams  are  rivulets  scarcely  worthy  of  enume- 
ration. The  drainage  of  the  whole  country  is  determined  by  the 
positions  of  the  hills  and  sea  lochs,  and  may  readily  be  collected 
from  the  preceding  observations.  There  are  three  or  four  fresh« 
water  lakes,  but  of  small  size,  and,  except  those  of  Coruisk  and 
ColmkiU^  hardly  worthy  of  the  name.  The  courses  of  these  streams 
'exhibit  but  small  traces  of  the  wasting  of  the  land.  Like  other 
mountain  torrents  they  bring  down  at  times  rubbish  and  stones,  but 
these  bear  no  proportion  to  those  accumulations  of  loose  matter  so 
common  on  the  main  land,  nor  do  they  offer  any  example  of 
transported  materials  of  which  the  origin  is  not  to  be  traced  to  some 
aeighbouring  rock. 

The  surface  of  Sky  appears  at  first  sight  one  continued  tract  of 
brown  moor,  a  dreary  region  of  heath,  and  rock,  and  bog.  Rugged 
mountains  exhibiting  naked  spires  of  isare  rock  of  which  the  sides  are 
covered  with  ruins,  lofty  cli&  whose  bases  are  whitened  by  a 
boisterous  sea,  a  stonhy  atmosphere  with  almost  incessant  rains^ 
complete  the  wild  picture  which  first  meets  the  eye  of  a  stranger. 
Yet  a  more  intimate  acquaintance  disooveis  scenes  of  grandeur  and 
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Miblimity  exceeded  by  no  part  of  Scotland,  abounding  as  k  does  in 
the  picturesque  and  romantic,  and  a  more  accurate  survey  of  the 
island  shows  spots  with  a  fertility  and  population  surpassed  by  few  of 
the  hl^and  districts ;  together  with  a  climate  nearly  as  mild,  and 
a  tenxperature  as  equable  as  that  of  the  western  parts  of  England. 

The  £strict  of  Sleat,-  consisdiig  of  decomposed  schistus,  possesses 
along  its  eastern  shore  a  highly  fertile  tract  with  an  excellent  and 
deep  soil,  adapted  to  the  growth  of  all  kinds  of  grain,  and  display*- 
ing  pastures  of  perennial  verdure.  Similarly  fertile  soils  are  found 
in  the  vdlies  on  its  western  side,  while  the  central  division,  formed 
of  syenite  or  quartz  rock,  produces  the  usual  covering  of  those  rocks, 
4ieath.  In  Strathaird,  nearly  the  whole  peninsula  of  which  con- 
sists of  secondary  strata,  we  find  a  soil  as  fertile  as  we  should  ex- 
pect on  siKh  a  basis  and  in  such  a  climate ;  a  soil  howev^  owing 
less  to  art  than  to  nature,  whose  bountiful  efforts  are  seldom  muck 
assisted  by  highland  industry  or  knowledge.  A  great  part  df  the 
district  of  Strath  lies  on  a  bed  of  limestone,  and  appe^urs  from  its 
natural  grasses  and  its  general  aspect  to  possess  aH  the  requisites  for 
culture,  or  at  least  for  an  improved  system  of  pasturage;  But  it 
lias  hitherto  been  much  neglected,  and  remains  an  almost  juseless 
tract  of  wasted  and  scanty  herbage  encumbered  with  rocks  and 
stones,  undrained,  unfenced,  and  untilled. 

Nature  may  be  said  to  have  denied  a  soil  to  the  mountain  tract 
which  I  have  before  described  as  forming  tiie  centre  of  the  island, 
and  these  hills  adapted  for  no  other  system  Are  imperfectly  occupied 
by  sheep,  of  which  from  their  rocky  and  sterile  natinre  they  can 
maintain  however  but  a  scanty  proportion.  A  few  stags  yet  remain- 
ing in  these  almost  inaccessible  regions  divide  with  them  this  barren 
range.    The  lower  pastures  are  more  advantageously  occupied  by  the 
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well  known  and  celebrated  breed  of  black  catde  which  forms  Hbt 
^  staple  produce  of  Sky. 

The  stony  district  about  the  Kyle  ric^h  produces  like  the  GuchulUn 
hills  but  a  scanty  covering  of  heath  and  grass^  and  is  perhaps  among 
the  most  unproductive  of  the  island,  since  the  decomposed  quartz 
rock  of  which  it  consists,  yields  a  soil  even  worse  thaa  the  Byenite 
of  the  Red  hills,  or  the  rocks  of  the  Cuchullin  group ;  yet  pa  Xhe 
tea  shores  a  few  fertile  spots  are  found  in  cultivation. 

The  great  northern  division  consists  of  one  entire  mass  of  trap^ 
^ith  the  exception  of  a  few  narrow  lines  of  limestone  and  sand- 
,atone  to  be  found  on  some  of  the  shores.  In  various  parts  of  this 
tract  there  are  to  be  seen  districts  of  considerable  fertility^  admitting, 
under  the  highland  system  of  cultivation,  a  perpetual  rotation  of 
com,  with  no  alternation  of  green  crops  or  fallow  except  the  occa« 
sional  one  of  potatoes  ;  the  hay  as  is  usual  under  the  same  system 
of  farming  being  collected  from  wet  meadows  and  waste  patches  of 
land*  The  most  considerable  of  these  com  districts  is  in  Trotter- 
nish,  which  for  many  mUes  displays  an  extent  of  cultivation  ex« 
ceeded  by  few  highland  tracts,  and  is  emphatically  called  the  granary 
of  Sky.  The  aspect  of  loch  Uig  under  the  new  crofting  system  is 
in  this  respect  highly  interesting.  In  various  parts  of  the  sea  shore 
about  loch  Snizort  and  loch  FoUart,  as  well  as  in  the  vicinity  of 
loch  Bracadale,  similar  fertile  tracts  occur,  and  the  little  retired 
valley  of  Talisker  might  in  a  drier  climeite  compare  in  fertility  with 
the  most  chosen  spots  of  our  own  southern  counties. 

Since  chemistry  has  lately,  although  perhaps  hitherto  with  little 
-success,  lent  its  speculative  aids  to  the  improvement  of  agriculture, 
it  will  not  be  foreign  to  the  views  of  the  geologist  to  examine  how 
far  his  science  also  may  bear  upon  this  first  and  fundamental  of  all 


1^7  be  drk^i^  V<^  i^i^  tb  the  t^^ftit^  6f  tAb  HsVuIH^  iolW,  iamd 

i^  ^^  bert^^  -ite  any  ch^HilcSl  inliiyi^,  Uik'd  ^griciiltiob'its  ¥6 
h^kzu^  Hib»e  ek)pei4Mbht^  in  (Mtipi^nilent  which  seem  j^isl^Mhllg 
fr6tA.  ^MiiA^  6f  doMj^sMbh  m  \m  tha^  (iittiiUrity  of  cHmilte  ML 
^cj^tA^;  I  shail  th^%foi«  I  tmt  (^  'exct^A  fdr  dwelling  a  lit«<i 
M^r'ott  ft  M^jiid  intimdtely  eoHhebti^  VHth  ^foglcM  'sdbnice,  dh'd 
i&  Itteir  iiiHiohg  thfe  iiK$»  t^r^etfcally  iiitl^e§titig  thkt  bin  bccUpf  oih: 

It  fo  Mi%ildi^  ^i^  k0o#n  thkt  mih^  of  tlib  tbdci  df  th^  &k{i 
ililti%  lik^  ikiitok  itcm^  ^fSotd  on  decbdipbiiticn  6n^  of  tUe  inbi^ 
ftlttili  ^IS  ^tft  Vehibh  We  arfe  ibqu&tnt^.  Oil  former  bcca^ionl 
I  hft^  isi€hddiiM  tUili  iHA^  and  hbticed  it  th^  saiiie  tllil^  thl^  grdLt 
difilwehcM  tirhkh  ^pf>«aied  In  ^s  tespeet  in  difibreni  sitlidtibhS 
Whtetw  tfterft  ^it»  nevenHblcMs  a  cbbfildkable  tkembliiticS  in  th^ 
twkf  Mibkratutiu  The  different  piiofibrtlbn^  bf  caddbcbtti  esUth,  of 
aAkalii  «nd  bf  carb(M,  Mich  iaiter  dppeirs  to  be  an  Itigrediekft^ 
stwie  trap^  are  probably  the  tireudistatiees  t^Uldi  eOnSthUf Office  chie^ 
^ficirences  in  tUs  case  \  .but  with  this  'W&  ikm.  ^to  consider  thdt  iha 
vtrioilft  rocks  of  tldi  dads  differ  fai  cohipd^dbn  Ih  plef hapb  a  ^f^ter 
degiite  tluia  ahy  otfacts  with  i^h'rch  we  are  abqtiiiiited,  ind  ihUt 
together  with  this  bnbtltidi  variation  In  ^eSr  ctfmpti^ionj  they  Hii^ 
pwseb  infinite  tarieties  id  hardness^  and  ih  the  property  Of  d&cbtiU 
pc^fig  I^  the  aeti<m  of  dr  and  water.  lAaij  coiiidderidtnisf  aHHiJt 
therefore  koxit  inio  otir  -Ami  b^ore  #e  tixi  dkidd  b'n  the  fertlBtf 
of  the  resulting  soil,  uhleit  it  be  iiSHAXf  kiHiyktA  in  flibib'  jilijc^ 
Where  decoriqpositioa  hak  drkdf  «fketi  pkce: 

In  thb  district  of  Sky  which  I  ari(  tl(f#  torftiderin^,  ^li^  4p^elr^ 
as  &r  a  an  aoconte  ii^entk)^)e«!  i^i^te^tigtffit^  oliil  fi^e^td&ii  siM 
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a  point  without  t)ie  sud  of  analysis,  a  considerable  similarity  of  coni« 
position  in  the  trap  throughout  the  greatest  part  of  the  whole  tract* 
In  almost  every  place  where  the  rock  approaches  the  surface,  it  is  found 
on  cutting  into  it  to  be  rotten  to  a  considerable  depth,  often  reduced 
superficially  to  an  absolute  soil,  and  although  appearing  below 
like  a  sol^d  rock,  capable  of  being  cut  without  difficulty  by  the  pick- 
axe or  spade.  Occasionally  it  decomposes  into  a  soil  perlu^ps  more 
Igravelly  in  some  situations  than  in  others,  but  in  this  case  there 
appear  only  time  and  a  furdier  continuance  of  the  destroying^ 
powers  requisite  for  its  complete  change.  Where  the  decomposition 
is  most  perfect  it  forms  a  clayey  loam  of  which  the  aspect  at  least  is 
&vourable,  and  of  which  the  fertility  also  is  probably  not  so  limited 
as  the  appearance  of  the  heath  and  grasses  which  it  bears  would  at 
first  sight  induce  us  to  believe.  The  trap*  which  I  have  mentioned 
is  remarkable  for  the  enormous  quantity  of  zeolites  imbedded  in  it^ 
the  mineralo^cal  details  of  which  I  shall  liave  occasion  tb  speak 
more  largely  of  hereafter.  In  the  decomposed  soils  these  are  frequently 
found  resisting  change  long  after  the  rock  is  rotten  and  reduced  to 
day.  But^  in  many  other  cases  they  also  are  decomposed  together 
v^th  the  soil,  and  in  such  quantity  as  to  communicate  thdbr  white 
colour  to  it,  and  with  that  colour  doubtless  a  degree  of  additional 
fertility  derived  &om  the  quantity  of  calcareous  earth  which  they* 
contain.  In  many  places  such  accumulated  beds  of  decomposed 
zeolites  occur  that  they  have  been  mistaken  for  mari,  and  have 
when  used  produced  similar  effects ;  although  the  narrow  and  sloT^n*^ 
ly  system  of  cultivation  practised  by  these  little  highland  farmers^ 
neither  admits  of  a  full  trial  nor  of  a  fur  result. 

We  have  seen  that  many  tracta  of  this  district  are  diaracterized 
by  a  high  degree  of  actual  fertility,  while  ndghbouring  ones  formed 
of  a  soil  apparently  identical  and  under  similar  circumstances  of  cU-« 
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mate  and  exposure,  are  still  covered  with  unprofitable  heath  and 
peat|  producing  a  scanty  and  ahnost  useless  herbage.  It  is  worttf 
our  while  to  inquire  into  the  causes  of  this  difierence,  and  to  see  if 
valid  ones  cannot  be  assigned 

In  the  land  already  under  tillage  it  is  obvious  that .  the  subsoil  is 
covered  with  a  soil  actually  in  use,  consisting  of  vegetable  mould 
annually  loosened  by  the  spade  or  plough,  and  admitting  the  pene- 

f 

tration  of  light,  of  sur,  and  of  water,  to  the  subjacent  and  half  de- 
composed  matter.     In  the  uncultivated  neighbouring  tracts  we  shall 
on  the  contrary  find  it  covered  with  a  thick  mass  of  peat,  the  imme* 
diate  soil  on  which  the  heath,  the  sphagnum,  the  carices,  ^nd  the 
rushes  alternately  flourish  and  die,  adding  fresh  matter  to  this  already 
impenetrable  substance.   Neither  air,  light,  nor  water  can  make  thdr' 
way  through  this  dense  covering  of  a  subst^mce  so  notoriously  im** 
pervious  that  it  has  been  found  of  equal  use  with  clay  i^  puddling; 
the  artificial  banks  of  canals.     It  forms  in  fact  an  adventitious  and 
useless  soil  so  entire  and   so  impenetrable   that  it  would   be  of 
equally  little  consequence  to  the  land-owner  in  its  present  state^' 
whether  it  w%ere  bedded  on  a  rock  of  solid  quartz  or  on  the  most 
fertile  garden  mould     Fortunately  this  covering  of  peat  is  rarely  so  * 
deep  that  the  plough  or  the  caschrom  (the  crooked  spade  of  the 
Highlanders)  cannot  reach  to  the  bottom  of  it.     The  remedy  an[d 
obvious  method  of  improvement  is  pointed  out  by  the  relative  con- 
dition of  the  fertile  and  the  barren  p^uts  of  this  tract.     The  few  ex- 
periments which  have  been  tried  have  proved  eminently  successful^ 
and  among  them  I  may  point  out  those  performed  by  Mr.  Mac« 
pherson  at  Portree.     By  the  admission  of  air  and  water  the  progress 
of  decomposition  is  accelerated,  and  the  rock  is  reduced  in  no  long' 
space  to  a  tiseful  soil.    Tlie  texture  of  the  peat  is  at  the  s;ame  tipie* 
loosened  by  its  admixtiue  l^th  the  deeoaitK>8ed  rock,  and  b^g  thiia- 
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pi;e({eijv,?d  ia  aix  9pe^  sjate  apd  «ufej^cted  V?  t^e  c%>ges,  which  ]^ul- 
y^^zAtipn  and.  acqe8§.  o£  aii;  a^^^ay^  F94Hf  ^  W  ^»  *<J#  •i^.  W^RIf-; 
qep)!^  ing^;e(^eat  to  t^e,  c%7,  ajOjd,  ioipy^  a,  true,  v^e^taj^le  oipulf^  It 
Is  a  separate  question  depending  on  yanpu^  ^^^  cpofi^^^^^ 
^hf^I^o:  thi^  species^  <^  ip[)p^9vemeat  shpuld  in  all,  <|asfs^  bte.^ff^ted 
Jp  tl^e  cuitiy^^n  Qf  g|:aiR.)  ^"t  ^^!^  ^  °P  4^^(  *Mi  ^^  <^9^^4'  ^ 
«?UiiIy;  turned  to  a  ^y^t^m.  ofi  afft^U^t^,  m^^^W^i.  ^  W^f^  "n4ec 
^JHcIi,  'wiifbotff:  ^s,aggesaijipn,^  w^,  aqrf ,  ot  la^^  could.  1^  ipfi^e  tft 

jtrpdpc^  mpj;e,thaAi»a»y,  h»P<N4»  »n  il»iP?!e8jBM  8tat(B. 

It,i^  i)P?  iftjr.buMQ^  tp  inqifi]^,  if>tp.  thf^  ol^stf^^  which  impedft 
d^  obyipiift  iR)prpye;Rffl[){.  qf,  a,  (joun^y,  ppss^ing.  si^ch,  c^p^ility,^ 
>W«ffl^Q^  <;apUal5 ijjay  l»e.Qne,qj^usp^  l|\if,itia,mpi;e^  pi»l^e  thaf.tljfi 
^^imp^dimentji,  ar/e  qf,  a,  n^praJi  natuiie,  resul^jijg,  partly ^  frpna.  th<^ 
cbarapt^ristic  indpl^cicq,  and.  qoq^^n^^aq^f^  of;  tl^e  mlfs^bitai^  a|;i4- 

^artJly.ftpm  tbfi.diffiiQultie5.^jM^  4w?.j!^,  ^^^i  thft  "i^P^"?*^?**  ^^ 
QQii^ltjr.  ioto  piactkes.IpQg  estahli^ed. 

Th0  want,  of  tixcR  in  tbiik  i^Jan^i  mu85,,l?e.a;jp|)ut^;tq.  (ivs^, 
c|Vift€»,  sioqe.  they  TKOuld  grQWi.we^i  in  ina^merablq  she^fe^d.s^^uar, 
tioofi,  and  since  some:  parts  of  th&iflfLQd  s^ie7i^bi(,tl)e  rco^s^ 
aiu:ietit.  woods, 

Ifi  mejatiqmng.  the.  vtificiaj^  divi^oiw,  of  §ky^  I  haye;  ^€^j^ 
tttnch^t  sUgbtly.on  its  g€»erd)  irrfejgulapties.  a^d  the,  di?p96l^joa.  qf[ 
itasur&cet  but  as  these,  ^e.intpt^tf^ycotinected  vp.^  xii^^q^svg^, 
meat  .of :its  jpcks^  they.  i^equir£^  a  mo^e:  4f  tabled  /^pi^l^^t^^^^ 

Tie  p^ciiwl  .©TflVB .  of ( iRPui^ti^ 
liq,  8A  na»edfipPft.tb?.yf|eUi]sjcio\?p  trad^ 

M)»n4  1?48  fprms,  a^  i|regjil?ur,  nftWffltain  ^^  c?lWng,  ap.  ajpf^ 
crflrt^  or  twely^;  milep  t^y.sgyjeq,  an^.slfg^g;,  th?  s^,abpre..with  a^ 
▼sryijjold  sed^P  of  defiUy^ti^jfipppi. nfijjr,Lqcft  EynoiJ  toI«qch  S^ayig.^ 


ofScai^and  Sapip,  flwyb^  <^aj$fi<J,wJ|Jii,tlw9grQup  of  the  QuohjuUm^ 
^ifc r^8pn>I?|fis  ij. ip  alfitji^P  ^nd. a?^t^t  £^9  wi^U.  49  in  mioeral  cpjp- 

« 

P5)jifipn,.  and  t^us  ^ds.  4boiit  t<»  iqore.  square,  mjles  tp  the  spacQ 
q<>Cijme4  by.  tj»e  pwtic^lar-  cla^s  of  rocks,  of  which  this  group  is. 
composigd  Tl^^w^ol^,  qi  this  compound  g|*oup  is  strongly  diatinr 
gHJi^b^d  fircNO^.thp.as^tOQialQd.  4nd.  neighbpitring^  mpuptains,  a$  well  49, 
frpm^^l  the  QthejT,  mpunt^s,  of  Scotlan4,,  bjr  the  spirjr  and  rugge4 
^ifi^;  of  it9  Qu)l||i^9,  which,  presents  si  series  of  nal^  rocks  an4 
ipwerir)^  cliSs  destitute  of  ve^pEt($tt|on,  an4  nsipg  dark  through,  the 
ijiistS  which  I  se^Pi.  fpr,  ei^r  tq  hang  oa  its.  stprjny  summit.  The 
ipowtaiw.of  JP^xjc^y  ^pin?  ^od. serr^t^  as  they  arp,, bear  no  com- 
pjiyifPH,  wjtji,  tjifiw,  jjndi  the  far.  fiwed.  scenery,  pf  Glencp  almost 
sij[i)^s  ii^t^  ipsignilif^npet  h^fprie^  Xh^  tpi^jfic  ^ndeur  of  the  Cuchullin 

I(  i3  tp  b$  i]pgrpt(^.thitt  no  obserys^tions  have  yet  been  made  tO; 

»  ^ 

4c|t?Tminft  the  ^Un»df>  Pf.  tW9,  g^oppj   a  want  whicji  I  wa&  unfortUr 

'  - 

i^t^ly  in, no  condition  to  sypply:^  but  from  that  sort  of  experience 
in,th^  eleyatipi^j  of  hilisr which  is  s^rquired , by, long  habitude  in  a, 
mpunt^inpus  couptry^  and  by  comparing  them  with  ascertained  eleva* 
tipns  from  different  pointy,  of  view,  a  rough  estimate  may  be  formed 
of  i^s,altitu4^  yrhioh.  mxi^t  at  least  suffice  till  some  znore  fortunate 
traveller  shall  placets  his ,  barometer  on  the  summit*  They  dp  not 
f^  short  of  threes  thousand, feet,,  apd  in  all.  probability . exceed  it. 
A  general  idea  of  their  ground  plan  may  be.  conveyed,  by  saying 
tfeatth^  fprna  ar^jirregular.ajttd  curved  ridge  of  a,very  intricate  shaj^e, 
^yh[ig  risp  tp  numerous  streams,  the  waters  of  which,,  for  the  n^ost 
patti  arpdisjch^g^.. into  the  western  sea;  this  proceeds  from  the 
i]^9^n^);io^.Qfthe^ hills,  the  principa][  escarpemeAts  of  which,  hoi^ 
eif^r  irr^gjal^,  Ippk.tQwsuxk.tli^eait^aiid  noi;^. 
Ti^^*.,ff9i^P^i8^^JrilPal«IJfConn|^^  whicli.foF.tlie 
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sake  of  perspicuity  I  shall  distinguish  by  the  name  of  the  Red  hills, 
a  name  very  characteristic  of  their  colour  as  contrasted  with  the  livid 
black  of  the  Cuchullin,  and  excusable  in  as  much  as  it  is  applied  by 
the  natives  to  some  of  the  principal  hills  of  the  group.  I  would 
gladly  have  given  the  name  of  each  individual,  but  I  was  unable  to 
procure  them,  no  general  surveys  having  been  made,  and  the  parti- 
cular surveys  of  estates,  either  neglecting  to  notice  them,  or,  like  die 
shepherds,  differing  so  much  in  opinion  as  to  lead  to  inextricable 
confusion.  Fortunately  it  is  not  material,  as  their  uniformity  of 
structure  is  so  great,  that  the  description  of  one  is  nearly  applicablQ 
to  the  whole  of  the  group.  The  general  outline  of  these  hills  forms 
a  character  as  highly  contrasted  to  that  of  th6  Cuchullm  as  are  their 
respective  colours.  In  place  of  the  lofty  spires,  the  impending  pre- 
cipices and  the  almost  unalterable  rocks  of  those,  we  see  in  the  Red 
hills  a  continued  succession  of  tame  rounded  oudines,  the  effect  of  a 
decomposition  which  has  covered  them  with  ruins  and  almost 
every  where  concealed  from  view  the  natural  rock.  They  also  fall 
far  short  of  the  CuchuUin  in  elevation.  Those  which  are  entirely 
red,  and  which,  as  will  be  hereafter  seen,  consist  of  a  syenitic  rock,  do 
not  approach,  within  many  hundred  feet,  the  height  of  the  former, 
and  the  loftiest  of  the  group,  among  which  that  of  Glamich  takes 
precedence,  will  be  found  to  consist  of  a  mixture  of  the  syenidc  rock, 
and  that  clinkstone,  which,  as  I  shall  hereafter  show,  constitutes  a 
portion  of  the  mass  of  the  CuchuUin. 

G)mparing  from  the  summits  of  any  of  the  hills  the  general  aspect 
of  the  two  groups,  the  spectator  is  inevitably  struck  with  the  different 
powers  of  resistance  which  the  two  classes  of  rock  offer  to  the  efforts 
of  time,  and  looks  forward  perhaps  to  a  distant  day  when  the  red 
hills  shall  be  levelled  with  the  land  below,  while  the  CuchuUin  shall 
•tiU  lift  its  iron  summit  to  the  clouds.     There  is  yet  another  charac- 
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teristic  difference  between  the  two  groups*  We  have  seen  that  the 
Cuchnllin  and  Blaven  form  one  irregular  mass,  continuous  in  the 
ridges  and  much  confounded  both  with  each  other  and  the  general 
mass  of  the  island.  But  the  Red  hills  form  rather  a  distinct  assem- 
blage of  mountains,  being  separated  either  singly  or  in  small  associa- 
tions by  deep  vallies,  and  placed  as  it  were  upon  the  general  level. 
This  group  is  bounded  on  the  west  by  the  vale  of  Strath,  which  ex^ 
tends  from  Broadford  to  the  head  of  Loch  Slapin,  and  skirting  the 
sound  of  Scalpa  terminates  at  Loch  Sligachan.  I  may  add  that  ex^ 
cept  the  slight  mixture  of  substances  which  appears  to  take  place  in 
Glamich  hill,  and  in  one  or  two  more  of  those  which  come  into  con- 
tact with  the  Cuchullin  and  with  Blaven,  these  two  groups  do  not 
interfere,  but  are  composed  respectively  of  different  and  well  cha^- 
racterized  rocks. 

The  great  mountain  of  Blaven  is  skirted  by  lower  hills,  descend- 
ing gradually  into  the  table  land  of  Strathaird,  which  we  shall 
hereafter  see  to  be  the  largest  portion  of  the  secondary  stratified 
rocks  existing  in  Sky. 

An  uneven  land,  rising  into  irregular  low  hills^  occupies  the  whole 
tract  to  the  southward  of  the  valley  of  Strath,  with  the  exccptioa 
of  a  nook  which  may  be  defined  by  an  imaginary  curved  line 
drawn  from  Loch  Oransa  to  the  castle  of  Inverfuchag.  This  part 
of  the  island  forms  another  distinct  mountain  group  rising  into 
two  principal  summits,  and  attaining  an  elevation  apparently  of 
fifteen  or  eighteen  hundred  feet. 

The  general  elevations  of  the  remainder  of  the  island  may  be 
discussed  in  a  few  words. 

Having  passed  Loch  Sligachan,  an  irregular  ridge  of  high  land 
appears  branching  in  two  directions.  The  main  ridge  occupies  the 
eastern  side  of  the  island  to  Portree,  where  it  is  interrupted  by  the 


i1$  Dn  MAt  tSutL^Yi^s  'S'kdcb  of  the 

liai-bWtfr  blT  that  pracfe.  It<su*ihg  thiehc*  life  librdifeHi  tJWfecdbh  It 
cOWihilfes  to  tfee  gfiiSuklly  R*  tWeJve  or  fifteieft  ittiW,  infl  toittes 
as  grkduatry  t6  Afe  tioithcWi  ektitthit^  of  the  idaha  at  Rtihfehfeh. 
This  ridge  sho^ft  i  gehtle  ciefdivity  to  the  West  wliile  to  tfc6  «tt 
It  ireq\ient)y  |)M^ei)bts  a  rdcl:;^  aUd  birbkea  ^scarf^^tiy^t  A^  far  ik 
it's  elevation  can  be  Estimated  by  t)ie  asjpfect  i^  ^'e  vieW  &ofii  ^ 
summit,  and  by  tottipznXig  k  With  othet*  khbWtl  el6vatidhs  Wheh 
seen  from  the  ska,  it  s^ettte  to  x«kdh  at  least  tile  hdght  bF  fifteen 
hundred  feet.  It  may  6Ven  be  mdre  cbhsiderabie,  sinte  the  gra^ 
dual  ascent  ti  the  latid  around  it  tends  to  ihake  it  ajppear  loWei: 
than  it  really  is* 

As  the  abhipt  face  of  this  ridge  is  directed  e^tward,  it  diu^ 
forms  a  second  and  interior  range  of  cliffs  which  in  many  placed 
rises  to  a  considerable  height.  The  most  remarkable  of  these  ik 
t6  be  seen  it  the  Storr^  from  whence  it  extends  for  some  fcpace 
Dbrdiwardi.  thb  precipices  which  form  the  eastern  fate  of  th6 
3totT  oftet  scenes  to  the  Ibver  of  the  pictui-es^ile  not  eitee^ded 
either  in  singularity  or  grandeur  by  any  thing  Which  i^  to  be  fieed 
in  Seotlatidy  and  altno^t  as  little  ktibWn  to  the  natives  is  to  casual 
traveiiefA.  lA  the  ptbgress  tif  decompdsitiotl  vast  fi-agtiients  hav6 
been  detached  ^otn  the  body  of  the  hill,  and  cbntititie  iil^ulated  dtt 
it3  Albpe,  reseftibling  at  a  little  distance  the  remains  bf  aneiedt  ea^tlei 
and  the  spires  of'  ruined  catbedrals.  One  remarkable  conical  f ock 
attains  a  height  of  about  ah  hundred  arid  fifty  feet,  its  base  not  ex- 
ceeding twenty  in  diameter^  forming  a  sea  maHc  as  dbfiSpicubtis  i\y 
the  vessels  whi^h  fi'eqiienf  this  coast,  aS  it  i&  (trikidg  ifa  a  ^i&tu* 
resque  view. 

The  mineralogist,  iio  less  than  the  adihifer  df  fine  nature,  will  be 
gratified  by  the  examihadbn  of  the  Stbff.  ft  ddn^ists  of  ah  afhyg- 
daloidal  roek,  cbntiunmg  abunda&t  specimehft  bf  the  Stoltte  familf ^ 
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whicli  I  shall  have  occasion  to  describe  in  their  proper  place. 
The  other  ridge  which  I  mentioned  as  branching  from  it^  is  con^ 
eiderably  lower,  and  consists  in  fact  of  uneven  undulating  ground^ 
stretching  away  to  the  north-west  till  it  reaches  Vatemish  point. 
The  western  peninsular  division,  from  Dunvegan  head  to  Macleod's 
M^dens,  is  a  tract  of  high  land  containing  the  two  remaricable  flat 
topped  mountains  known  by  the  name  of  Macleod's  Tables,  the  height 
of  which  appears  to  be  similar  to  that  of  the  great  eastern  ridge. 
What  remains  of  the  island  is  one  irregular  table  land,  oflfering  hills 
which  in  any  other  simation  would  appear  considerable,  but  which 
lose  their  importance  in  the  vicinity  of  the  towering  Cuchullin. 

I  have  reason  to  think  that  in  the  general  estimate  here  given  of 
the  elevations  in  Sky  I  have  feillen  short  instead  of  exceeding, .  and 
shall  be  glad  if  future  observers  shall  determine  these  altitudes  with 
correctness.  I  scarcely  however  consider  it  in  any  other  light  than 
as  a  question  of  geography,  as  the  increased  examination  of  geo* 
Ic^cal  phenomena  has  proved  that  there  is  no  general  or  necessary 
connection  between  formations  of  particular  rocks  and  given  eloi* 
vations.  Equally  unfounded  appear  those  rules  which  have,  as 
recent  observations  show,  been  prematurely  laid  down  respecting 
the  outgoings  as  they  have  been  called  of  the  several  classes  of  rockw 
The  irregul^ities  of  these  outgoings^  not  only  absolutely  but  r&- 
iadvely,  seem  to  point  out  to  geologists  a  department  requiring  at 
least  a  very  careful  review,  if  not  an  absolute  elision  from  the  laws 
of  the  science. 

I  have  nothing  to  add  to  the  description  of  the  rivers  which  I 
gave  in  speaking  of  the  geograpluc  divisions  of  the  island,  and 
the  remarks  I  have  to  make  on  the  waste  of  the  land  will  be  com- 
prised in  a  short  space.  .   ,     \ 

Vol.  III.  c 
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I  have  already  said  that  I  did  not  observe  in  any  part  of  Sky 
those  accumulations  of  foreign  and  transported  materials,  which  are 
of  such  frequent  occurrence  on  the  main  land  of  Scotland,  and  of 
virhich  I  have  already  noticed  a  remarkable  example  in  Scafl^  The 
accumulations  of  matter  which  it  offers  in  several  places  are  but 
triflings  and  they  are  evidently  derived  from  the  daily  action  of 
the  rivers,  or  from  the  ruin  of  the  exposed  rocks. 

Commencing  at  Loch  Slapin  a  considerable  alluvium  may  be  ob^ 
Served  occupying  the  head  of  thb  Loch  and  extending  up  Strath- 
lucre,  encroaching  on  the  top  of  the  bay,  and  evidently  formed  by 
the  waste  <)f  the  Red  hills^  with  additions  comparatively  insig- 
nificant firom  the  naked  precipices  of  Blaven» 

As  the  upper  end  of  Loch  Eidiort  receives  no  river  of  note,  it 
presents  no  alluml  <leposit,  and.no  further  marks  of  waste,  en^ 
croachment,  or  alteration  of  the  sea  line,  are  to  be  observed  round 
the  point  df  Sleat  till  we  reach  Loch  Oransa.  Partial  depositions 
of  gravel  may  be  traced  frdm  hence .  round  the  shore  to  Kyleaken, 
where  a  considerable  bank  of  alluvial  matter  has.  beeii  thrown  up, 
apparently'  from  the  concurring  action  of  the  rapid  tides  which  nm 
through  the  sound  of  Sky.  Opposite  the  island  of  Scalpa  a  sort  of 
delta  has  been  formed,  whicK  bids  £dr  at  some  future  day  to  unite 
the  two  islatids  intq  one»  The  head  of  the  eastern  Loch  Eynort  is 
^Iso  the  receptacle  of  considerable  masses  of  :rubbish  brought  dowa 
from  the  Red  hills,  a  waste  sufficiently  great  to  alter  the  courses  of 
the  small  streams  which  run  through  the  narrow  vallies  separatiog 
tfa^  lulls.  Similar,  but  more  extensive,  accumulations. JGcotnithe 
tame  cause  have  formed  a;  tract  of  plain  ground  at.  the  .head  of 
Loch  \Sligachan,  subject  to  frequent  inroads  and  changdB  from  the 
still  varying  course  of  the  stream.     The  waste  of  the  land  which 
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tupplies  the  river 'running  into  Pwtre^  barbour  appears  to  have  h^d 
some  e&ct  in  filling  up  its  southern  branch  which  the  ebb  of  the 
tdch  has  no  tendency  to  remove.  Frpm  below  Portree  to  the  nois 
diern  point  of  the  island,  the  cpast  consists  of  high  cliffs  of  trap^ 
idiich  exhibit  the  speciea  of  decomposit^ion  characteristic  of  these 
rocksi  in  the  vast  slopes  which  decline  from  them  to  the  shore 
wherever  the  action  of  the  tide  h^js  not  been  sufficient  to  prevent 
that 'accumulation*  Xlontinuing  round:  the  poiqt  of  Ruhunish, 
similar  cKffii  of  trap  -  resting  on  the  secondary  strata  extend  to  the 
bottom  of  Loch  Sntzort,  at  the  end^of  which  as  well  as  of  Loch  Uig 
the  same  appeaiiamces  of  enctolchmeut  are  visible.  The  parish  of 
Kilmuir  offers  theonty  connderable .  tract  df  alluvial  land  in  Sky, 
from  which  its  superior  and  long  established:  ferdKty  is  probably  to 
be  accounted  fbr.  •  I  caxinot  speak  positively ;  of  the  shores  which 
form  -die  pbiilt  of  .Vaternish^  having  only  seen  them  from  a  dis* 
tante,  but  as  ^dic^  resemble  b6th  in  aspect  ai^d  composiltion  the  dir 
vision 'of'  Trotterhish  just  noticed^-  it  is  probable  th^y  possess  no 
great  peculiarity  in  this  respect  Neither  lioes  PuQf^egan  offer  any 
thing  worthy  of  remark. 

Tihe  shores-  of  Loch  Braicadale  exhibit  when^  low,  considerable 
portions  ^  clayey'  alluiial  soil,  characterised; like  thpse  of  Kilmiiir 
by  extraordinary  fertility.  A  similar  alliiyiujti  n»ay;  be  observed  j|t 
the  head  of  iioch  Harpart,  and  the  little  valley. of  ITalisker  appear 
to  have  been  entirely  gained  from  the  sea  at  some  di$tant  periodic 
by ^  combination  of  the  waste  of  tbe  land  with  the  founteracting 
efibrts'of  th$  western  swell,  *  which '  has  thuSi  .formed  a  nat^f^.  ea[ir 
bankmeht  for  iis  further  protection;  .        j: 

A  reniarkable  difierence  is  to  be.  seen  along  the^hole  west^^rip 
shore  of  the  island  from.  Dunvegan  head,  to  Looh  Brittle,  i>e|tweqn 
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the  effects  of  th<^  eastern  and  the  western  sea»  I  already  observed 
that  the  eastern  cliffs  were  covered  by  a  slope  of  alluvial  ground 
descending  to  the  seia ;  but  the  western,  though  formed  of  the 
tame  rocks,  offer  an  almost  continued  jprecipice,  the  foot  of 
which  is  every  where  washed  by  a  turbulent  swell.  These  difli 
are  in  a  state  of  daily  ruin,  and  their  bases  are  beset  witli 
enormous  masses  of  rock  which  from  time  to  time  £aJl  from  thenu 
The  rocks  called  Macleod's  Maidens,  the  islands  in  Loch  Braca- 
dale,  and  other  detached  rocks  which  skirt  this  coast,  mark  equally 
the  gradual  waste  of  the  land.  But  no  slope  is  formed  agsunst 
their  faces,  nor  does  any  artificial  shore  accumulate  at  their  feet, 
except  a  narrow  and  afmost.  impassable  interrupted  stripe  composed 

* 

of  fragments.  The  smaller  pieces  and  the  detritus  of  these  larger 
ones,  are  probably  carried  away  from  the  coast  by  the  incessant 
action  of  the  western  swell  far  into  the  depths  of  the  sea.  As 
there  are  no  recorded  soundings  of  this  shore,  I  cannot  confirm 
this  supposition  by  any  account  of  the  nature  of  the  bottom.  But 
it  will  not  be  out  of  place  to  enter  into  a  more  particular  detail  of 
this  line. 

The  coast  of  Sky  from  Dunvegan  head  to  the  entrance  of  Loch 
Brittle  is,  with  but  few  exceptions,  formed  of  high  clifli ;  variable 
however  in  their  altitudes  as  in  their  abruptness,  but  generally 
very  lofty  and  very  abrupt,  nay  often  precipitous  and  perpendi^ 
^cular  from  their  sumimits  to  the  water's  edge.  It  is  unnecessary  to 
note  any  but  the  most  remarkable  points,  as  there  is  a  great  genentl 
jresemblance  throughout  the  whole.  Between  Dunvegan  head  and 
Loch  Bracadale  they  are  often  perpendicular,  but  variable  in  height, 
and  seldom  attain  the  great  elevation  which  they  reach  between 
Talisker  and  Loch  Eynort.     There,  as  in  many  other  places,  they 
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possets  a  singularly  striped  appearance  from  the  great  variety  of 
coliaurs  in  the  several  beds  which  compose  them^  of  which  twelve 
or  more  may  in  di£Serent  places  be  counted^  all  horizontal  and 
tolerably  equal  in  their  dimensions.     The  forms  of  these  cliffs  are 
far  too  monotonous. and  too  square  to  afford  subjects  for  the  pencil^ 
every  part  being  marked  by  a  general  similarity  of  character.   Near 
the  entrance  of  Loch  Bracadale  some  variety  is  presented  by  the 
three  detached  and  pyramidal  rocks  called  Macleod's  Maidens,  the 
highest  of  which  appears  to  reach  to  about  200  feet.     This  fea- 
ture,  of  detached  pyramidal  masses,    is  of  frequent  occurrence 
on  this  coast,  a  remarkable  perforated  one  being  seen  in  Loch  Bra- 
cadale, and  a  similar  one  not  far  from  Loch  Eynort..    They  are, 
like  all  other  objects  out  of  the  ordinary  course  of  nature,  rather 
singular  than  picturesque  :;  the  strange  and  tlie  bizarre  are  seldom 
Intimate  subjects. for  painting,  and  rarely  please  long,  after  the 
first  wonder  has  subsided. 

In  Loch  Bracadale  some  caves  are  found  in  the  rocks,  which  have 
no  particular  claims  on  notice  either  from  their  beauty,  their  mag- 
nitude,  or  their  singularity.  Similar;  caves  are  of  frequent  occur- 
rence between  Talisker  and  Loch  Bri^e,  the  low  projecting^ rock^ 
being  also  often  pejtforated  by  arches,  whi^  are  sometimes,  exceed- 
ingly  complicated  and  remarkable.  With  the  exception  of  some 
projecting  points  of  high  rock  the  shores  .of  Loch  Bracadale. are 
flat,  and  this  tract  is  among  the  most  fertile  of  Sky.  i^t  its  sou- 
thern extremity  the  clifis  are  perfectly  vertical,  aQd  without  that 
slope  at  the  foot,  which  so  commonly  accompanies  the  high  clif& 
of  trap,  and  which  are  so  conspicuous  ii^  particular  pn  the  eastern 
side  of  the  island.  The  retired  and  green  valley,  of  Talisker  opens 
to •  the  sea.  byji  low  beach, ,  on  .which  the  natural  embankment 
ajready  mentioned  has  been  formed,  by  the  western  swell.    iEI^e 
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the  cliffs  again  become  high ^  atiid  diortly  rise  to  the  greatest  aititude 
which  they  attsdn  atdi^  the/whol^  litie  oFl&is  toast.  Ha  a  general 
^ense  they  may  be  called 'perpendicular,  but  they  are  seldom  witk<« 
but  grassy  slopies  either  at  their  ieet  or  ih  some  intermediate  ^paits, 

which  diminish  their  tettieal  appearance  whenaeen  in  profile^  al«» 

••  ■  .    •    ,  _  

though  when  viewed  in  front  they  Btili  appear  pevpeddicular.  The 
outline  is  here  more  varied,  thtt^  p^Ms  more  numerous  and  intricate, 
and  the  tone  of  colour  more  ^ee^ble,  while  the  foregibundd, 
which  are  fbrmed  by  some  high  and  conspicuous  detached  rocks^ 
produce  with  them  some  of  the  most  magnificent  compositions  .of 
rock  scenery  which  are  to  be  seen  on  the  coasts  of  Sky*  Mc^  £uc 
from  this  place  is  a  large  and  very  remarkable  slide,^  by  which  a 
considerable  portion  of  the  diff  has  been  brought  from  the  summit 
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down  to  the  shore,  where  it  forms  a  promontory  obstructing  the 
further  progress  of  the  mineralogist,  who  in  defianicie  of  tcul  and 
hazsurd  pursues  along  this  rocky  coast  the  beauti&I  nnnerala.  in 
which  it  abouiids.  I  havie  na  meagre  of  the  heights^  >of  these 
cliffs,  but  they  afe'  cbtKsiderable.  Comparing  them  with  the  n^sts 
of  passing'  ships  I  imagine  that  the  highest  can  not  be  much  less 
than  860  feet.  Thid  cascades  which  fall  over  them  are  often  dissi-^ 
pated  in  spray  before  they*  reach  the  ground,  .or  descend  in  a 
mere  shoWer  of  dni^ng  ram.  • 

The  cliffs  continue  with  more  variety  of  height  than  af.cha^ 
racter  to  Loch  Brittle,  the  habitation  of  the'  Osprey^  and  of,;  what 
19  more  interesting  to  geologists,  some  liare  minefrds  whidiLshall 
describe  ih  their  proper  places.  At  Loch  Brittle  the  land  runa  out 
into  low  projecting  points,  the  interior  being  of  small  elevation 
and  disposed  in  terraces.  The  cliffs  rise  but  little  from  this  place  to 
the  entrance  of  Loch  Scavig,  where  the  coast  assumes  a  new  cha- 
racter, the  dedivitieft  of  the  hills  reaching  the  sea^at  a  considerable 
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angle.  Here  the  dark  summits  of  the  Cochuliin  hills  come  in 
view,  and  new  features  and  new  scenes  arise  to  re-excite  the  interest 
which  so  long  an  extent  of  an  almost  uniform  character  had  suf* 
fered  to  languish* 

Loch  Scavig  is  an  inlet  of  the  sea  about  a  mile  in  depth,  formed 
by  the  Guchullin  hills,  which  rise  with  all  their  spiry  and  naked 
crags  high  towering  above  it.  At  the  bottom  of  this  bay  they 
descend  suddenly  into  the  sea,  brown  and  bare,  with  scaltely  a 
spot  of  verdure  to  enliven  their  dark  sides,  the  only  sembfatice  of 
life  they  possess  consisting  in  the  motion  of  the  few  cascades  which 

foam  down  their  rtigged  declivities.     Points  of  detached  rocks  pro- 

•  ...  . 

jecting  into  the  sea  from  their  base,  produce  foregrounds  for  the 
use  of  the  artist,  and  relieve  that  intense  depth  of  shadow  which 
seems  ever  to  reigii  where  the  sun  beams  can  scarcely  find  access* 
But  even  the  grandefur,  the  silence  and  desolation  of  this  place  are 
forgotten,  when  in'  a  moment  on  turhmg  the  angle  of  a  huge  rock, 

the  spectator  enters  on  a  scene  which  suspends  the  recollection  of 

•  •  •  -  .  .  .  ,    ► 

all  which  had  fascinated  him  before.  He  fiifids  himself  in  a  lone 
valley  siirrounded  by  a  wall  of  dark  and  haked  rock,  of  which  the 
rugged  summits  are  lost  iri'the  clouds,  intercepting  the  light  df  day 
and  casting  a  twilight  gloom  over  the  seat  of  eternal  repose.  If 
ever  a  sound  disturbs  this  repose  it  is  that  of  the  wind  which 
whistles  against  the  rocks,  or  of  the  cascade  which  rushes  down 
their  sides ;  if  ever  vestige  of  life  is  seen,  it  ils  the  lone  ^-guU 
dipping  its  wing  in  the  black  still  waters  of  Clbruisk.*  The  valley 
once  closed  behind  thfc  spectator,  he  sees^  no  more  Itfe  egress^  and 
calls  to  mind  the  tales  of  Eastern  fictien^,  *where  the  victim-  of  magic 


/^  \'  1   ,  #  Cbrabk^  tbe'wateJ  #filie  iooiiitfata' hollow,  .not  Coriskini 


'  •» 
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i&  for  ever  immufed  in  some  profound  chasm  of  the  mountains  of 
Caucasus*     The  lake  Coruisk  is  rather  more  than  two  miles  in 
lengthy  being  fed  by  a  powerful  stream  at  its  upper  end,  and  Sis* 
charging   itself  into   the   sea   by   a   wide  and  rocky  channel,  a 
favourite  resort  of  salmon.     Its  shores  are  every  where  covered 
with  huge  fragments  of  rock  detached  from  the  mountauns  above, 
and  it  contains  two  or  three  small  islands  which  diversify  in  some 
measure  the  darkness  of  its  surface.     The  nakedness  of  the  rocks  is 
jQOt  poetical.     On  the  declivity  of  the  mountain  Garsven  in  par- 
ticular, they  rise  from  the  base  to  the  very  summit,  a  height  of  at 
least  3000  feet,  in  huge  smooth  sheets  at  a  very  high  angle,  per- 
fectly bare  and  of  a  dark  iron  brown  colour,  not  checquered  eveu 
by  the  growth  of  a  single  lichen  or  by  one  foreign  tint  to  enliven 
.the  uniform  gloom  of  the  surface.     This  rock  seems  indeed  abso- 
lutely inimical  to  -  vegetation,  nor  does  it  appear  to  undergo  the 
slightest  decomposition,  or  to  admit  of  the  formation  of  soil,  the  de- 
tached fragments  showing  as  little  tendency  to  waste  as  the  moun- 
tain itself.     Had  the  globe  of  the  earth  been  entirely  formed  of  this 
rock  it  would  still  have  been  lifeless  and  void.     It  was  among  these 
fragments  that  I  observed  a  rocking  stone  of  considerable  size  and 
easily  moved,  having  to  all  appearance  fallen  on  such  an  edge  as  to 
allow  of  the  conditions  required  for  producing  this  eflfect 

In  quitting  this  scene,  for  which  favourable  weather  is  required, 
since  it  is  inaccessible  by  land,  and  the  outer  loch  is  subject  to  dan- 
gerous and  sudden  squalls,  little  interest  occurs  on  the  east  side  of 
Strathwd,  except  one  fine  example  of  a  slide  by  which  a  large 
mass  of  the  hill  has  descended  to  the  water. 

Having  passed  the  point  of  Strathaird  a  succession  of  clifli  com- 
mences which  extends  nearly  to  the  end  of  Loch  Slapin,  formed  of 
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secondary  strata,  and  of  an  entirely  new  character.  Their  upper 
edge  is  generally  even,  and  their  faces  quite  perpendicular,  but  they 
rarely  exceed  60  feet  in  height.  They  are  most  remarkable  for.  the 
very  extraordinary  number  of  the  caves  which  are  found  in  them, 
and  of  the  fissures  by  which  they  are  intersected.  These  are  rarely 
of  any  great  dimensions,  but  they  are  so  numerous  that  they  some- 
times occupy  neaf ly  as  much  space  in  a  ^ven  distance  as  the  solid 
parts  of  the  cliffs  themselves.  I  have  counted  twenty  or  thirty  of  them 
in  the  course  of  a  few  hundred  yards,  the  interstices  having  a  re« 
semblance  to  the  ends  of  detached  walls  placed  in  a  parallel  manner* 
They  are  the  consequences  of  trap  veins  which  have  been  washed 
away,  but  as  they  present  important  geological  facts,  I  shall  describe 
them  more  particularly  hereafter.  Few  of  these  caves  have  been  ex- 
plored,  but  one  of  them  has  acquired  historic  celebrity  from  the  cir* 
cumstance  of  its  having  been  among  the  numerous  places  of  temporary 
refuge  inhabited  by  Prince  Charles  during  his  concealments  Another 
has  recently  become  the  cause  of  great  resort  to  Sky  on  account  of 
its  stalactitic  concretions,'  and  it  is  popularly  distinguished  by  the 
name  of  the  Spar  Cave:  it  lies  on  the  estate  of  Mr.  Macalister,  and 
h  too  well  known  to  require  any  more  accurate  description  of  its 
locality.  This  cave  is  accessible  from  the  cliffs  above,  for  a  short 
time  only  at  low  water,  but  by  means  of  a  boat  it  may  be  visited  at 
any  time  in  moderate  weather,  or  with  the  wind  off  the  shore.  The 
entrance  is  little  less  striking  than  the  cave  itself,  and  to  the  ad- 
mirer of  the  picturesque  it  presents  a  scene  even  more  attractive.  It  is 
formed  by  a  fissure  in  the  cliff,  extending  for  a  considerable  way 
and  rising  into  high  and  parallel  walls  on  each  side,  its  gloom  being 
partially  illuminated  by  reflected  light,  and  its  silence  scarcely  dis^ 
turbed  by  the  wash  of  the  surf  without*  A  narrow  and  obstructed 
opening  leads  unexpectedly  into  the  cave :  hence  for  a  distance  of 
Vol.  111.  D 
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iabout  an  hundred  feet  all  is  daiic,  wet  aod  drearjF,  till  we-  arriTe  at 
a  steep  acclmty  formed  of  a  white  stalagmiw*  Smmoimting  tbi» 
with  some  difficulty,  the  whole  interior  and  ornamental  part  of  the 
cave  comes  into  view,  covered  with  stalactites  disposed  in  all  the 
grotesque  forms  which  these  inciQistatlons  so  commonly  assume^ 
Lively  imaginations  may  here  indulge  in  the  discovery  of  fanciful 
resemblances^  and  the  concretions  have  accordingly  received  names 
more  desicriptive  of  the  fkncies^  of  the  spectators  than  of  their  rea} 
forms.  The  dimensions  of  the  fissure  are  ia  this  place  but  incoi^ 
sid^rable,  the  breadth  not  b^ng  more  than  ten  feet,  and  die  height 
scarcely  exceeding  twelve :  it  is  not  long  however  before  the 
jieight  suddenly  increases  to  forty  feet  or  more,,  and  a  declivity  o£ 
perhaps  thirty  feet  in  length,  from  the  surface  of  the  stalagmkical 
and  cascade4ike  mount  which  forms  the  division  between  the. sparry 
and  the  dark  part  of  the  fissure,  conducts:  to  a  pool  of  water  occupy* 
ing  a.  space  of  twelve  or  fifteen  feet  in  length,  dividing  the  cav^  into 
an  outer  and^  inner  portion.  Tbe  dimensions  are  here  somewhat 
enlarged,  and  the  height  in,  particular  is  much  more  considerable^ 
At  a  distance  of  about  fifteen  or.  twenty  feet  more  from  this  pool  of 
water  the  stalactitical  ornaments  cease,  and  shortly  after  the  cave 
terminates,  the  whole  length  from  the  entrance  to  the  end  being 
about  twa  hundred  and  fifty  feet*  However  beautiful  the  intemov 
of  the  cave,  from  the  white  c^^out  and  ornamental  effects  of  the 
stalactites  wMoh.  incrust  it,,  the  want  of  sufficient  dimensions  maAe» 
riaUy  lessens  the  interest,  which  in  all  other  respects  it  is  calculated 
to  excite.  At  the  terminaJion  of  the  stalactitical  ornaments  there  is 
a  dark  dj^scent  foil  a  &w  yacds,  filled  with  rubUsh,.the  ruins  of  the 
roof  above^  which  being  here  naked  as  well  as  accessible,  is  plainly 
seen  to  be  one  o£  the  trap  veins*  This  vein  is  here  about  ten  feet 
wide^. which  is  the  general  breadth  of  the  cave  itself,  and  it  is  easy 
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<o  6ec  hi)w  by  the  wearkig  ott;  of  Aat  vdinlfec  excavation  litfs  bten 
ibrmed^  liaviqg  subsequently  acquired  its  presdnt  (kgfefe  of  oma« 
tecnt  by  the  infikratioii  of  calrbonat  of  ikwc  in  s6hitioA.  Wheft 
we  consider  the  great  depth  of  this  cave  and  its  -diMsiiice  at 
|)reaci!it  from  the  6ea,  vtt  are  iholined  to  inqui)^  ty  what  means- 
%o  extensive  an  excavation  <x)uld  bal^  been  ^med|  and  how 
the  rock  ^hkh  lias  laltea  from  it  has  been  ^ispos^  of.  It  is  pro- 
bable that  the  depth  of  wieitet  iit  the  face  of  tibe  cliffs  was  otice  such 
as  to  allow  of  the  teady  Ikccess  of  the  sea  to  them,  And  that  at  this 
|>eriod  the  excavations  so  bMtierous  on  this  shore  were  produced; 
The  subsequent  accumulatioa  of  rubbish  fohned  by  its  action,  has 
in  \dMx  times  prbduced  the  sl<4>e  or  shore  which  "now  tes!cludes  k 
iirom  frirther  access,  and  protects  the  cliffs  from  frirther  demolitioiiv 

In  the  little  excavations  which  are  found  in  the  floor  oi  this  ^^fftr 
we  have  the  means  of  seeing  the  process  h^  which  the  ibrmMion  of 
calcareous  spar  takes  place^  the  crystallization  being  catried  on  in  a 
solution  of  the  caHx)nat  of  lime,  precisely  as  it  is  ib  the  Valine  ao- 
lutions  in  ouir  laboratories*  All  these  ataaH  pools  are  filled  with 
groups  of  crystals^  in  a  state  of  constahfit  augnientation,  but  bf  ver)r 
irregular  fcrfms.*  Dbubttess  these  forms  itiust  be  afiected  by  the  agN 
t^tion  which  the  fkllii^  drops  occasion  in  the  solution ;  and  it  is  in 
all  probsibility  owing  to  some  circumstances  df  this  nature,  cotistant 
in  die  sfaAie  ptbcc  but  varying  in  differem  ones,  that  crylstib  of  ote 
4ott^  are  found  to  aSect  certain  places,  ^hile  In  others  diety  rog^ 
larly  assume  someother  inbdification.  As  it  offers  no  novelty  to  the 
miiieralogisty  and  beldA^  to  a  class  of  geological  facts  by  60  mes^s 
uncommoh,  it  is  unnecessafy  tb  enter  intb  any  further  details 
respecting  it.  Buch  ate  the  principal  circumstances  which  I  had  an 
opportunity  of  remarking,  and  Vrhich  appiated  most  wbrthy  of  ftotiqe 
in  the  general  &ee  of  the  island. 

D  2 
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I  shall  now  proceed  to  consider  the  nature  of  the  rocks  whicb 
compose  this  island,  in  as  regular  a  detail  as  my  opportunities  and 
Its  intricate  and  unsettled  geography  allowed  me  to  observe  and 
record  them. 

It  was  XK)t  without  repeated  efforts  and  much  careful  tracing  of 
the  successions  of  the  stratified  rocks  through  coasts  difficult  in  them>- 
selves  and  far  distant  from  each  other,  that  I  was  able  to  discover  the 
key  to  the  very  great  obscurity  in  which  these  are  involved.  It  witt 
be  seen  that  there  are  yet  points  unexplained,  particularly  respect- 
ing the  trap  rocks,  a  circumstance  which  wilt  not  surprise  geologists 
who  know  that  to  patience,  toil,  and  good  seasons,  must  often  be 
superadded  good  fortime ;  the  casual  discovery  of  perhaps  the  only 
point  over  a  wide  tract  which  is  capable  of  yielding  the  explanation 
of  which  we  are  in  pursuit. 

As  the  mica  slate  and  its  associate  the  quartz  rock  arc  the  most 
ancient  of  those  which  I  have  ascertained  in  Sky,  I  shall  corn^ 
mence  from  them  as  the  foundation  of  the  whole  structure.  I 
have  associated  these  rocks  in  this  manner,  because  I  have  generally 
found  them  alternating,  and  bearing  a  common  relation  both  to 
those  which^  appear  to  hold  a  deeper,  and  to  those  which  have  a 
more  superficial  position  with  regard  to  them,  the  granite  and  the 
stratified  rocks ;  but  I  need  not  repeat  these  reasons  here  as  I  have 
discussed  them  at  sufficient  length  in  the  account  which  I  formerly 
gave  of  quartz  rock.  I  have  not  however  traced  any  decided  alter- 
nation between  these  two  rocks  in  this  island,  nor,  as  far  as  I  have 
observed,  is  it  likely  that  any  alternation  will  easily  be  traced,  since 
the  beds  of  both  are  far  less  regular  than  is  usual  when  they  are  as- 
sociated in  an  alternating  order.  The  mica  slate  is  found  occupying 
the  district  of  Sleat,  and  it  extends  from  the  point  of  that  promon- 
tory to  an  irregular  line  drawn  between  Loch  Eishort  and  Loch 
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Orsuisa^  the  point  being  much  less  accurately  defined  on  the 
eastern  than  on  the  western  shore.  The  shores  which  it  forms  are 
generally  flat  and  shelving,  but  in  some  particular  places,  as  at 
Tormore,  it  rises  into  high  cliffs.  The  whole  tract  is  however  but 
little  interesting,  since  the  uniformity  of  this  rock  is  only  varied  by  the 
occasional  occurrence  of  veins  of  trap  and  of  quartz.  If  I  could  de*- 
termine  that  the  beds  of  mica  slate  had  a  regular  position,  I  would 
say  that  they  were  succeeded  by  quartz  rock,  and  that  this  rock 
terminated  near  Loch  Eishort,  being  followed  by  a  succession  of 
rocks  to  be  described  immediately  ^  but  to  determine  such  a 
succession,  a  regular  disposition  is  indispensible,  ^nce,  without  that, 
the  uppermost  in  place  may  not  always  be  the  uppermost  in  order. 
I  must  therefore  content  myself  with  remarking  that  the  quartz  rock 
follows  the  mica  slate  in  geographical  position,  and  that  its  main 
body  will  be  seen  occupying  two  hills  which  lie  above  Ord,  from 
which  the  skirts  reach  lo  the  shores  of  the  southern  boundary  of 
Loch  Eishort.  The  mica  slate  has  no  peculiarity  of  structure  or  of 
aspect,  such  as  to  render  a  detailed  description  of  it  necessary,  but  I 
think  it  proper  to  remark,  that  like  many  other  districts  of  the  wes- 
tern isles  which  contain  this  rock  as  the  basis  of  their  structure,  it 
is  by  no  means  so  immixed  as  it  is  generally  met  with  in  the  exten- 
sive tracts  of  it  which  occur  on  the  main  land.  On  the  contrary,  it 
is  frequently  found  passing  into  clay  slate  as  well  as  into  talc  and 
chlorite  slates,  affording  an  example  like  Arran,  Isla,  and  Jura,  of 
the  intimate  geological  union  which  subsists  between  these  several 
substances.  Of  the  quartz  rock  I  may  remark  that  it  is  extremely 
compact,  of  a  highly  crystalline  aspect  in  general,  and  that  its  wea- 
thered surface  is  so  white  as  to  render  the  hills  which  are  formed  of' 
it  distinguishable  at  a  great  distance  by  their  snowy  appearance, 
-while  at  the  same  time  it  is  frequently  varnished,  as  it  v/ere,  u  ith  the 
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satnt  siliceotis  emimd  w^iich  Ss  iBo  remafrkHble  at  Balahulisb.  f  li 
ifM)st  situations  it  contains  the  common  admixCare  of  felspar  t& 
^ains.  AkhocTgfa  not»  strictly  speakings  '^ratified,  it  b^are  4he 
laarks  of  having  oace  been  regularly  so,  thfe  beds  having  beea  riefii* 
dered  lobscnre,  partly  by  the  inimite  nu^mber  of  cross  Aractures 
which  it  has  undergone,  and  partly  by  the  bendings  and  displace- 
flints  which  it  has  experienced.  At  Ord  indeed  sotne  extent  of  k 
is  to  be  seen  lying  directly  in  contact  ^ith  the  beds*  of  red  sandstone 
and  in  a  conformable  direction,  and  here  the  stratification  is  sufficb- 
cntly  regular  to  preclude  all  doubts,  although  the  beds  are  not  so 
continuous  and  unbroken  as  those  of  the  sandstone. 

But  I  must  not  quit  this  district  without  noticing  a  remarkable 
ttrcumstance,  uncertain  as  I  yet  am  whether  the  observsftion  was 
ccMTectly  made  or  not.  If  I  have  not  an  opportunity  myself  to 
verify  or  contradict  it,  I  shall  at  least  point  it  out  to  those  who  may 
fellow  me  through  this  country. 

There  is  considerable  intricacy  as  well  as  obscurity  in  the  rocks 
^hich  I  have  now  described  on  the  western  side  of  the  Point  of  Sleat, 
although  on  the  eastern  there  is  neither  variety  nor  obscarity  to 
contend  with,  this  intricacy  arising  partly  from  the  frequenft  occur- 
rence  of  insulated  portions  of  the  secondary  strata  skirting  the 
shores,  and  of  which  the  further  details  are  cut  off  by  the  irregular 
indentation  of  the  sea  line.  Thus  they  become  in  a  topographical 
sense  intermingled  with  the  micaceous  schist  and  with  the  quartz 
rock  in  a  very  irregular  manner,  while  the  general  confusion  is 
much  augmented  by  the  great  number  and  perseverance  of  the  trap 
veins  which  traverse  them.  It  is  extremely  difficult  to  find  a  way 
through  this  geological  labyrinth.  It  is  near  Gillan,  where  ^mong 
other  places  this  confusion  occurs,  that  the  phenomenon  in  ques- 
tion is  to  be  seen :  a  bed  of  highly  compact  grey  limestone  contain* 
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ing  ahelb  is  here  included  between  two  beds  of  quartz  rock ;  un- 
£3ctunately  but  a  amaU  quantity  of  the  rode  ia  expoaed,  and  as  it 
ties  low  on  the  diore  it  is  impossible  to  trace  the  series  to  the 
extent  which  ia  desirable.  As  far  as.  I  could  conjecture  the  quartz 
rock  was  a  portion  of  the  general  series  which  alternates  with  the 
mica  slate :  if  this  be  correct  it  offers  a  solitary  example  of  a  rock 
containing  organized  remains  alternating  with  the  series  of  mica 
slate,  a  fact  as  yet  so  anomalous  that  it  must  not  be  received  witlh- 
out  much  more  decided  evidence  than  that  which  I  have  here 
produced.  I  have  to  regret  that  the  loss  of  these  specimens  pre* 
vents  me  from  describing  the  particular:  shells  which  I  observed  in 
this  limestone ;  yet  doubtfiil  as  this  fact  appears  even  to  myself,  it 
is  somewhat  countenanced  by  a  circumstance  not  dissimilar  which 
occurs  near  Bocrereg  on  the  side  of  Loch  Eishort,  where  the  white 
and  crystalline  quartz  rock  which  altern^es  with  the  mica  slate  is 
found  in  one  place  alternating  for  a  short  space  with  the  blue  lime- 
stone and  red  sandstone,  the  two  first  and  lowest  members  of  the 
secondary  strata.  With  every  wish  to  find  ths^  I  had  committed 
aa  error  in  this  examination  I  could  not  detect  it,  and  must  there- 
fore suiSer  the  whole  to  renuun  at  present  as  I  have  stated  it,  an 
example,  at  least  of  a  most  deceptive  geological  appearance  if  it 
shall  not  turn  out  to  be  an  interesting  fact^ 

The  two  associated  rocks  which  I  have  here  described  are  imme- 
diately  followed  by  a  regular  succession  of  stratified  rocks  which 
I  shall  now  proceed  to  detail ;  commencing  at  Loch  Eishort,  as 
being  the  principal  point  in  which  I  observed  their  contact  with 
the  former,  and  from  which  I  derived  the  clue  to  the  order  of  suc- 
cession pf  all  the  stratified  rocks  in  Sky. 

In  distinguishing  however  the  rocks  which  follow  by  the  term 
•stratified,  I  am  £u:  from  meaning  to  say  that  I  consider  the  mica 
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«late  and  quartz  rock  as  unstratified,  but  their  want  of  regularity  in 
the  present  instance,  compared  with  the  extreme  precision  and 
order  of  those  which  follow^  render  the  distinction  convenient  here 
for  the  temporary  purpose  of  describing  them.  I  have  in  other 
instances  produced  sufficient  examples  of  the  alternate  and  regular 
stratification  of  quartz  rock  and  mica  slate  to  render  it  unnecessary 
to  say  more  on  that  subject :  I  have  in  the  same  places  shown  that 
these  rocks  alternate  with  clay  slate,  and  my  object  at  this  moment 
is  to  distinguish  strongly  the  sudden  change  from  great  disturbance 
to  extreme  regularity,  which  takes  place  here  between  two  rocks 
which  in  so  many  other  instances  seem  to  have  undergone  together 
the  common  action  of  some  disturbing  force. 

The  first  of  these  rocks  is  a  compound  series  of  beds  consisting 
of  dark  blue  quartz  rock  interlaminated  with  thia  layers  of  clay 
slate  of  the  same  colour :  these  are  to  be  found  in  immediate  con- 
tact with  the  white  quartz  rock,  and  in  an  order  which  is  conform- 
able to  the  general  position  of  that  substance  where  it  is  in  contact 
with  them.  Often  the  quartz  of  this  rock  prevails  to  the  total  exclu* 
sion  of  the  schist,  and  the  beds  are  then  much  thicker  than  when  the 
schist  interferes.  They  hold  a  remarkably  even  and  straight  course 
for  a  considerable  space  on  the  north  side  of  Loch  Eishort,  dipping 
to  the  N.W.  at  an  angle  of  about  30%  The  thickness  of  this  set 
of  beds  appears  to  be  extremely  variable,  but  I  know  not  that  it  can 
be  ascertained,  since  the  excavation  which  forms  Loch  Eishort  in- 
terferes with  the  observation  at  the  western  point  of  their  exposure, 
as  the  sea  in  that  place  covers  the  elevated  edges,  while  in  their 
course  eastward  they  become  clothed  with  the  covering  of  soil. 

There  is  consequently  a  chasm  in  my  attempt  to  trace  their 
extent  eastward,  but  as  the  same  rock  appears  on  the  eastern  side 
with  all  the  same  characters,  and  in  the  same  position  with  respect 
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to  the  mica  slate;  I  imagine  no  error  will  be  committed  if  I  coii- 
sider  it  as  a  continuation  of  this  series. 

This  is  the  rock  which  forms  the  high  mountains  above  the 
Kyle  ri'ch,   which  have  already  been  mentioned  in  the  general 
description.     The  principal  summits,  on  account  of  their  elevation, 
are  visible  at  a  considerable  distance  in  coming  from  Glen  £lg,  and 
they  occupy  the  greater  portion  of  that  which  may  be  called  the 
eastern  promontory^  of  Sky.  Ben  na  Grien  and  Ben  Ashlaig  appear 
to  be  the  highest  of  the  group :  these  decline  into  lower  elevations, 
and  with  some  variation  both  of  character  and  aspect  till  they  dis« 
appears  imt  I  have  to  regret  that  I  can  give  no  account  of  the  con- 
nections of  either  of  the  outer  extremities  with  the  neighbouring 
rocks.  '  It  is  too  common  for  the  geologist  in  the  course  of  his 
labours  to  find  diat  he  has  comm^iced  at  the  wrong  end  6f  his  in« 
vestigatibn,  assd  tb  discover^  \dien  it  is  too  late  to  profit  by  it,  that 
he  has  probably  found  the  solution  of  his  previous  difficulties  when 
the  difficulties  themseives  are  no  longer  accessible  to  him:   I  can 
only  therefore  offer  it  as  a  conjectuie,  liiat  die  rock  which  formi 
the  moimtalns  in  question  is  a  continuation  of  the  one  already  de« 
scribed  at  Loch  Eishort,  since  its  examination  unfortunately  pre* 
ceded  that  of  the  latter,  and  it  was  out  of  my  power  to  resume 
it  when  I  had  obtained  the  information  which  would  probably  have 
enabled  me  to  speak  decisively  concerning  it.    I  would  recommend 
to  those  who  may  follow  me  to  trace  it  with  care  from  Loch 
Eishort  to  the  eastern  shore^  by  which  proceeding  they  will  pro- 
bably succeed  in  determining  that  which  I  am  compelled  to  leave 
in  doubt,  but  I  may  nevertheless  describe  its  leading  features.     It 
is  by  no  means  regularly  stratified,  nor  is  it  possible  to  trace  fi>r  any 
con^derable  distance  even  the  fragments  of  a  regular  prolongation 
of  the  edges  of  beds,  such  as  is  so  distinctly  exhibited  in  the  quartz 
Vol.  III.  £ 
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rock  of  Jura ;  yet  there  are  evident  marks  of  stratification,  which 
in  many  places  are  sufficiently  regular  and  extensive  to  justify  the 
beKef  that  it  has  once  possessed  a  greater  degree  of  regularity  and 
extent,  which  have  been  disturbed  by  subsequent  changes.  The 
predominant  colour  is  a  bluish  or  greenish  grey,  and  its  tnost 
general  aspect  that  of  a  compact  splintery  quartz,  often  obscurely 
granular,  and  every  where  traversed  by  veins  of  ordinary  white 
quartz.  At  Kyleaken  it  has  a  brown  colour  and  a  fat  appearance, 
but  becomes  white  and  harsh  on  exposure  to  the  weather,  in  con- 
sequence of  the  decomposition  of  the  felspar  which  it  contains. 
The  great  thickness  of  the  mass  here,  compared  with  the  thinness 
of  the  similar  rock  at  Loch  Eishott,  is  no  proof  of  non-identity, 
since  in  so  many  other  cases  we  find  strata  differing,  in  perhaps  as 
great  a  degree,  in  thickness  where  we  have  the  most  satisfactory 
evidence  of  their  continuity.  I  have  not  observed  this  rock  in  any 
other  part  of  Sky,  and  it  will  presently  appear  that  it  could  not  be 
expected  any  where  but  beneath  the  sandstone  near  Loch  Scavig. 
I  shall  not  be  surprised  if  it  exists  at  the  southern  side  of  Soa  under 
the  sandstone  beds,  since  that  is  its  place,  but  this  part  of  that  island 
was  unfortunately  the  only  one  which  I  could  not  reach.  That  it 
is  a  bed  of  great  extent  in  this  country,  although  so  little  visible,  is 
confirmed  by  its  being  found  in  Rum,  and  in  the  same  position,  aa 
I  have  ascertained. 

The  rock  next  in  order  to  this  is  the  red  sandstone,  and  the 
connection  between  the  two  is  equally  distinct  at  Loch  Eishort, 
where  they  are  found  following  each  other  in  a  regular  order  and  ia 
intimate  contact,  there  being  indeed  a  gradual  passage  from  the 
blue  quartz  rock  into  the  red  sandstone  by  a  series  of  intermediate 
changes  both  in  point  of  hardness  and  colour.  The  same  transition 
will  be  found  near  Kyleaken  on  the  eastern  side,  although  I  cannot 


Mineralogy  of  Sky.  35 

point  it  out  so  distinctly.  The  certainty  of  a  transition  between 
these  two  rocks  is  equally  well  marked  by  another  circumstance, 
although  that  indication  does  not  appear  at  Loch  Eishort;  namely, 
by  the  alternation  of  the  beds  of  schist  with  the  red  sandstone* 
a  phenomenon  to  be  observed  at  Loch  Scavig^  as  I  shall  presently 
show.  Following  this  sandstone  it  is  to  be  seen  forming  a  con- 
siderable part  of  the  hills  which  rise  on  the  northern  side  of  Loch 
Eishort,  and  extending  along  that  shore  as  far  as  the  farm  of 
Borrereg  where  it  ceases.  The  beds  succeed  each  other  with 
great  regularity,  and  are  of  considerable  thickness }  as  far  as 
I  should  judge  from  a  rude  estimate  formed  by  comparing  the 
measures  of  their  edges  with  the  space  which  they  occupy,  I  should 
imagine  that  the  collective  mass  does  not  here  fall  much  short  of  a 
thousand  feet  in  thickness,  tallying  in  this  respect  very  nearly  with 
the  dimensions  which  it  seems  to  maintain  in  Rum  as  well  as  in 
Soa,  both  of  which  I  have  no  doubt  are  different  portions  of  the 
same  rock. 

This  red  sandstone  is  also  found  skirting  the  southern  shore  of 
Loch  Eishort  in  different  places,  and  is  particularly  conspicuous  at 
the  castle  of  Dunscaich,  a  building  of.no  high  antiquity,  but 
situated  on  a  rock,  the  traditional  residence  of  Cuchulliri  "King 
of  the  Isle  of  Mist."  This  position  is  readily  explained  by  observ- 
ing that  the  line  of  Loch  Eishort  crosses  that  of  the  direction  of  the 
sandstone  in  an  oblique  manner,  leaving  thus  a  portion  of  it  on  the 
southern  shore ;  it  is  here  often  in  contact  with  the  white  quartz 
rock,  the  intermediate  blue  rock  having  disappeared.  From  this 
I  should  be  inclined  to  suspect  that  there  is  a  real  chasm  between 
the  conjoined  rocks  consisting  of  mica  slate  and  quartz  rock,  and  the 
stratified  ones  now  under  review,  how  much  soever  some  of  their 
portions  may  appear  consecutive.     I  have  pointed  out  at  some 
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length  in  other  places  the  errors  that  may  arise  in  these  observation^ 
and  need  not  enter  largely  into  the  question  in  this  place,  but  it 
appears  to  me  a  sufficient  argument  that  two  sets  of  rocks  are  not 
consecutive  if  those  which  correspond  in  one  place  do  not  also  corre^ 
spond  throughout.  I  should  expect  to  find  that  the  same  bed  of 
red  sandstone  exists  between  Kyleaken  and  Broadfc^d,  where  I  had 
no  opportunity  of  looking  for  it ;  but  beyond  that  it  is  not  likely  Co 
occur,  as  the  limestone  which  lies  at  some  distance  above  it  in  the 
order  of  superposition  occupies  the  lowest  situation  on  the  shores  of 
Broadford.  I  mentioned  that  the  same  bed  is  to  be  found  at  Loch 
Scavig,  where  it  is  plainly  connected  with  the  very  large  mass  of  simi<» 
lar  sandstone  which  constitutes  the  main  part  if  not  the  whole  of  the 
island  of  Soa ;  it  occupies  here  the  lowest  visible  situation,  being 
washed  by  the  sea  and  exposing  but  an  inconsiderable  thickness, 
since  it  is  shortly  followed  by  the  trap,  when  it  finally  dis^pears, 
istone  of  the  subsequent  stratified  rocks  which  accompany  and  foUow 
it  near  Loch  Eishort  being  here  found.  It  is  here  interstratified 
with  beds  of  a  schist  which  has  sometime  the  charilcter  of  fine  clay 
slate^  while  at  other  times,  the  lamina  being  separated  by  coarser 
particles  of  sand  and  of  mica,  it  puts  on  the  character  of  that  which 
has  been  called  fine  graywacke  slate.  I  have  on  other  occasions 
shown*  that  these  rocks  are  not  necessarily  distinguished  in  posif- 
tion,  and  that  near  Loch  Ard  in  Perthshire,  and  Crinan  in  Argylen 
shire,  the  several  sorts  of  clay  slate  and  graywacke  ajre  irregulariy 
intermixed:  the  same  phenomenon  is  to  be  seen  in  many  other 
p&rts  of  Scotland,  which  I  catmot  here  pretend  to  enumerate; 
although  the  question  is  of  importance  to  geology,  this  is  not 
the  place  in  which  it  must  bd  discussed.  The  fact  abovemen^ 
tioned  however  extends  our  objections  to  the  commonly  received 

Geological  Transactions,  toL  2d. 
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arrangeihent  even  one  step  further,  since  I  have  shown  that  perfectly 
chsffacterized  clay  elate  is  here  a  member  (to  use  the  Wemerian 
liuiguage)  of  xhtjioetsti  rocks;  the  sandstone  here  described  being 
analogous  to  the  old  red  sandstone  of  that  school,  and  a  member  of 
a  continuous  series  of  stratified  rocks^  of  which  the  uppermost  con- 
tun  shells  and  other  undoubted  characteristics  of  their  rank  in  the 
order  of  rocks. 

The  extent  of  this  rock  on  the  shore  is  not  great,  but  it  may  be 
seen  occupying  a  continuous  lixxe  both  on  the  shore  of  the  sound 
of  Soa  and  within  the  entrance  of  Lodi  Scavig,  forming  the  foot 
of  Grarsven,  one  of  the  highest  of  the  Cuchullin  groups 

These  are  the  ovXj  places  in  which  I  have  found  this  rock,,  and 
I  have  no  great  reason  to  expect  that  it  will  be  found  any  where 
dae,  ar  its  dip  does  not  any  where  indicate  its  probable  re-»appear«> 
amce  i  yet  I  should  not  be  surprised  were  it  to  come  oiit  at  Loch 
Sllgachan,  since  the  limestone  whi^h  immediately  follows  it  in 
regular  or^r  is  to  be  seen  there*  These  beds^  the  limestone  on 
the  one  hand  and  the  quart2  with  schist  on  the  other^^  will  be  guides 
to  those  who  vrish  to  seardi  for  this  rock  in  odier  parts  of  the 
island. 

The  mineral  character  of  this  sandstone  is  very  uniform ;  it  is 
most  commonly  of  a  red  colour,  but  h  becomes  brown  or  grayish^ 
when  in  the  neighbourhood  of  the  schist^  and  ^metimes  evoi 
partakes  of  the  blue  colour  of  this  substance.  It  is  of  a  moderately 
fine  grain  and  very  tractable  as  a  building  stone,  sometimes  possest^^ 
ing  the  softness  of  an  ordinary  sandstone  and  at  others  acquiring  ai 
flinty  kind  dF  hardness^  more  particularly  when  it  approaches  the 
sehist*  It  is  gebecally  mixed  with  cloy,  or  is  of  an  argillaceous 
natwe,  and  in  some  places  moreover  it  is  found  to  contain  partides 
of  calcareous  matter :  in  some  fow  places  ooiurser  portions  are  to  }» 
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found,  formed  of  large  gravel  or  even  of  fragments,  but  I  have  not 
seen  either  in  Sky,  in  Soa,  or  in  Rum,  any  regular  beds  of  congio«« 
merate  connected  with  it,  although  I  have  in  these  situations  had 
repeated  access  to  the  virhole  thickness  of  the  rock.  Although  the 
general  colours  of  this  rock  are  such  as  I  have  described,  yet  it 
seems  occasionally,  like  the  lowermost  red  sandstone  in  other  places^ 
to  contain  portions  of  a  different  complexion ;  one  portion  of  such 
a  bed  is  seen  under  Garsven  opposite  to  Soa,  where  it  is  of  a  white 
colour  and  intermixed  with  decomposed  felspar,  yet  still  exceedingly 
compact.  Pebbles  of  quartz  and  granite  are  imbedded  in  some  of  its 
lamins.  For  the  sake  of  those  who  contend  for  the  doctrine  of 
universal  formations  of  rock,  I  have  recorded  the  whole  of  its  cha- 
racters and  connections  that  they  may  have  opportunities  of  com- 
paring them  with  those  of  other  similar  rocks,  and  I  can  only  add 
to  what  I  have  here  said,  that  as  I  imagine  Rum  and  Sky  to  contaia 
portions  of  one  common  bed,  so  I  am  inclined  to  think  that  the 
red  sandstone  which  I  have  found  on  the  western  coast  of  Scotland 
in  various  places,  from  Loch  Ewe  to  the  Ru  Storr^  appertains  to 
the  same  series  of  beds.  It  is  still  the  same  sandstone,  as  I  imagine, 
which  extends  to  the  east  coast  and  finally  to  Orkney. 

The  next  bed  in  order  is  a  bed  of  limestone,  the  investigation  of 
which  was  attended  vtrith  more  labour  and  doubt  than  that  of  all  the 
other  rocks  of  Sky,  and  of  which  the  history  I  am  about  to  give 
cannot  appear  less  credible  to  others  than  it  did  at  first  to  myself:  the 
demonstration  which  I  at  length  procured  and  shall  now  lay  down  is 
however  such  as  to  admit  of  no  dispute.  It  is  important  in  a 
general  view  since  it  shows  us  how  little  reliance  can  be  placed  oa 
internal  characters  in  assigning  the  positions  of  rocks  in  the  system^ 
and  since  it  may  possibly  lead  the  way  to  the  explanation  of  those 
anomalous  limestones  to  which  the  exc^nples  occurring  near  Ply-*' 


Mineralogy  of  Sky.  39 

mouth,  and  as  yet  involved  in  so  much  obscurity^  may  perhaps  be- 
long,  and  which  have  been  ranked  in  the  class  called  transition  by 
the  Germans,  since  they  were  supposed  to  be  of  higher  antiquity 
than  the  secondary  or  Jloet%  strata  of  the  same  school.  This  bed  is 
found  at  Loch  Eishort  immediately  follovnng  the  sandstone,  with 
a  common  dip,  and  in  every  respect  perfectly  conformable  to  it. 
It  is  readily  distinguished  wherever  it  occurs,  provided  its  upper 
surface  be  exposed  to  the  weather,  and  this  at  very  considerable 
distances,  the  appearance  which  it  here  puts  on  being  that  of  detached 
and  irregular  masses  with  a  deeply  honey-combed  surface,  the 
cavities  being  from  a  foot  to  two  in  depth,  rounded  and  perpen- 
dicular, while  the  projecting  portions  are  equally  rounded  and 
smooth*  No  lichen  attaches  itself  to  that  surface,  but  whatever  its 
hue  be,  it  weathers  to  a  bluish  colour,  by  which  it  is  visible  among 
all  the  surrounding  rocks.  I  could  find  no  means  of  ascertaining 
its  thickness  at  Loch  Eishort,  but  near  Kilbride  where  it  is  fairly 
exposed  it  is  some  hundreds  of  feet  thick ;  I  have  however  reason 
to  imagine  that  this  dimension  is  very  variable.  It  may  be  traced 
where  it  first  appears  at  Loch  Eishort  from  the  point  where  it  is 
in  contact  vrith  the  sandstone,  for  a  considerable  way  up  the  hills  in 
the  direction  of  Broadford,  but  is  at  length  lost  amidst  trap  and 
syenite,  and  amongst  the  mossy  and  deep  soil  of  this  rough  ground. 
Pursuing  the  line  of  shore  it  shortly  disappears,  other  beds  coming 
in  the  way  which  will  follow  next  in  the  order  of  descrip- 
tion;, but  it  is  recovered  at  Kilbride,  and  hence  may  be  traced 
through  the  remainder  of  its  connections  to  the  no  small  surprise 
of  the  geologist.  As  the  sandstone  bed  does  not  exist  at  Kilbride 
the  identity  of  the  limestone  cannot  here  be  proved  by  that  of  the 
beds  on  which  it  reposes ;  instead  of  sandstone  indeed  its  lower 
surface  is  found  in  contact  with  the  syenite  already  generally 
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described.  The  absolute  identity  of  it$  aspect,  composition,  and  mode 
of  weathering,  might  perhaps  be  sufficient  to  prove  the  identity,  of 
its  nature,  but  this  is  put  out  of  all  doubt  by  finding  that  it  is  here 
followed  by  the  same  set  of  beds  which  succeed  to  it  in  that  place 
where  the  sandstone  precedes  it,  and  of  which  the  continuity  can 
be  traced  between  the  two  points.  The  drawings  (PL  2.  fig;  1.) 
which  accompany  this  paper,  will  explain  better  than  words  thifc 
very  essential  circumstance  in  the  geological  history  of  Sky. 

There  is  here  an  opportunity  of  tracing  by  a  very  perfect  natural 
section  the  change  which  it  undergoes  between  the  very  regular 
beds  which  lie  near  it  on  the  one  hand  and  the  irregular  sur&ce  of 
syenite  with  which  it  is  in  contact  on  the  other.  At  this  sur&ce  it 
bears  no  marks  of  stratification^  but  is  an  irregular  and  almost  shape* 
less  mass,  while  near  the  former  beds,  which  also  consist  of  limestone^ 
it  becomes  first  vertical  and  gradually  more  regular,  till  at  the  end  its 
general  bearing,  aldiough  much  deformed  by  counter  fissures,  partakes 
most  decidedly  of  the  general  inclination  of  the  stratified  rock,  which 
is  here  about  SS"".  In  geographical  distribution  it  may  be  here  traced 
in  two  divisions,  separated  fixnn  each  other  by  syenite  and  inters 
sected  by  trap  veins,  both  of  these  divisions  extending  towards 
Broadford  and  uniting  into  one  scattered  and  irregular  mass  about 
three  or  four  miles  short  of  that  place.  The  uniformity  of  its 
character,  as  well  as  its  continuity  throughout  this  tract,  is  such  as  t6 
leave  no  doubt  that  the  marble  of  Broadford  already  mentioned; 
and.ivhich  I  shall  hereafter  more  fully  describe  when  I  speak  of 
individual  minerals,  is  a  continuation  of  this  portion  of  the  limestone 
beds.  When  it  has  once  quitted  the  sandstone  that  rock  is  no  longw 
seen,  but  the  whole  remaining  portions  of  the  timestofie,  occupy-* 
ing  a  great  space  from  the  hills  which  ricirt  the  eastern  side  of 
Strath  to  the  foot  of  the  syenite  mountains  on  the  opposite  side,  is 
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(always  5Vith  the  exception  of  whin  dykes)  in  contact  with  syenite ; 
^is  contact  can  be  distinguished  in  many  places  at  the  surface,  and 
it  has  moreover  been  brought  to  light  in  the  excavations  which 
iiave  beea  formed  at  ^the  marble  quarries ;  it  is  so  intricate  that  the 
limestone  b  often  divided  into  insulated  portions  surrounded  by 
;8y^nite,  and  were  it  not  for  the  clue  which  is  given  by  the  shores 
.at  Kilbride  the  whole  tract  is  so  obscure  that  it  would  have  remained 
zi  unintelligible  to  me  now  as  it  did  in  the  first  examination  which 
I  made  of  it*  It  xs  too  speculative  an  inquiry  to  consider  what 
Jinfluence  the  syenite  may  have  had  in  producing  this  irregularity  ^ 
^ay  I  have  not  even  the  means  of  proving  that  the  syenite  is  pos- 
terior to  the  strd^ified  rocks;  but  in  the  course  of  examining  that 
jTQck  hereafter,  I  shall  assign  reasons  for  supposing  that  this  is 
Tcally  the  case,  and  that  like  the  trap  rocks  to  which  it  is  associated 
it  is  not  improblibly  the  cause  of  all  the  irregularity  apparent  in 
this  place. 

If  even  the  shadow  of  a  doubt  could  remain  respecting  the 
connection  of  this,  which  I  shall  distinguish  by  the  name  of  the 
jsiarble  limestone,  with  the  shell  limestone,  it  is  removed  by  th^ 
discovery  of  a  regular  alternation  of  the  two  near  the  farm  of 
Borrereg,  a  sketch  of  which  (PL  %  fig.  2.)  is  introduced  into  on? 
-of  the  sections  deigned  for  the  illustration  of  these  rocks. 

The  limestone  having  completely  lost  all  semblance  of  stratiBca* 
tion  where  it  is  involved  among  the  syenite,  is  found  forming  large 
insulated  lumps,  of  which  the  great  structure  and  general  fracture 
t:esemble  that  of  the  Devonshire  insulated  limestones,  and  those  of 
Assynt  which  J  have  described  in  the  Geological  Transactions,  vol.  2. 
-*It  is  fissured  in  various  directions,  and  can  be  raised  in  large  irregur 
lar  blocks  only.  Hence  it  h^  very  naturally  been  considered  as  a 
primary  limestone,  an  error  into  which  I  was  at  first  inclined  to 

Vol.  Ill,  F 
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£ifl  mjtdf .     Thii  is  confirmed  hj  its  tezmie  as  ipdl  is  its  txAan 
both  of  dieiii  resemUii^  tbose  wkich  are  supposed  to  be  dianc* 
f eriitic  of  primaiy  limestones.     In  tfaeie  respects  indeed  it  possows 
an  exact  resemblance  xo  the  limestones  which  we  find  in  'various 
parts  of  Scotland  associated  with  schist,  gneiss^  and  gnmitCL    cf 
which  I  have  recmded  examples  in  difierent  [daces.     From  AW  ^i^ 
I  hare  already  hinted,   we  oo^t  to  recavc  with  distrust  any 
attempt  to  distingobh  the  jMimarj  and  seeondary  limestooes  br 
internal  characters,  naj  even  bj  their  external  forms,  since  in  this 
respect  also  the  limestone  of  Strath  bears  a  perfect  resemblance  to 
the  primitive  limestones  already  aDoded  ta  The  teztnre  of  this  stone 
is  almost  every  where  compact,  with  a  fiactore  findy  granular  in 
the  surface,  and  varying  between  the  q;rfintery  and  conchoidal.  It  is 
generally  brittle,  a  character  rare  in  the  stratified  liioestmies,  and  in 
many  places  even  breaks  with  the  violence  and  A^^t^nffw  €»f  dlic6» 
ous  schitt.     In  its  chemical  composition  it  is  generaUy  pure ;  but 
where  in  contact  with  the  syenite  or  the  tn^i  vans,  becomes  over- 
loaded not  only  with  olica  but  with  magnesia  and  argil  also.     Li 
such  situations  it  often  contains  vdns  and  nodules  of  greenish 
transparent  serpentine,  and  adopts  a  variety  of  colours,  a  cireum-- 
stance  in  which  !t  also  resembles  most  exactly  those  limesKmes 
which  in  Glen  Tilt  are  found  in  contact  with  granite,  or  at  Bala*- 
hulish,  and  in  Tirey  and  lona  with  mica  slate  and  gneiss.  The  predo- 
minant colour  is  grey,  varying  from  nearly  white  through  all  shades 
of  dove  colour  to  a  dark  blue  grey,  sometimes  beautifully  sitiped 
and  mottled  or  veined ;  in  many  ntuations  it  Is  of  a  pure  snovr 
white,  forming  a  perfect  variety  of  statuary  marble,  which  I  shall 
have  occcasion  to  describe  more  particularly  hereafter,  and  affording 
as  yet  perhaps  a  solitary  instance  of  this  variety  of  limestone  oo- 
curring  among  secondary  strata.    When  i  say  a  solitary  instance,  I 
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must  however  add  my  suspicioas,  that  when  more  attention  shall 
have  been  paid  to  geological  investigations,  many  of  the  facts  which 
I  have  enumei:ated  in  various  parts  of  these  papers  will  not  appear 

•  •  •         • 

either  so  solitary  or  fio  extraordinary  as  they  now  seem, 

I  have  shown  that  this  limestone  is  in  contact  with  the  syenite, 
and  it  i&  also  in  contact  with  trap,  since  a  hill  of  this  substance  is 
found  surmounting  as  Wjell  as  interfering  with  it  near  Loch  £ishort« 
I  might  therefore  proceed  to  describe  these  rocks  according  to  the 
order  which  1  have  adopted ;  but  nothing  certain  is  as  yet  known  of 
their  real  places,  and  if,  as  I  ima^ne,  and  as  I  think  will  appear 
not  only  here  but  on  almost  every  occasion  where  I  have  described 
them^  they  intrude  among  the  regularly  stratified  rocks,  it  will  be 
better  to  defer  the  coii^ideration  of  them,  as  I  liave  done  on  other 
occasions,  to  the .  last.  Before  however  finally  quitting  this  lime- 
stone  I  must  not  omit  to  mention  that  a  similar  one  is  found  occu- 
pying die  sou^h  side  of  Loch  Sligachan  in  a  similar  manner,  and 
that  it  has  in  all  probability  the  same  origin  and  connections,  al- 
though  I  had  no  opportunity  of  investigating  it  to  my  satisfaction. 

Returning  to  the  original  point  at  Loch  Eishort  we  find  the 
series  ef  beds  which  follows  this  limestone  in  contact  with  it.  At 
the  very  point  of  contact  there  is  an  interference  of  the  two  sets, 
which  is  highly  satis&ctory,  as  tending  to  establish  their  perfectly 
consecutive  nature,  and  consequently  of  determining  the  place  of 
the  former  limestone  without  the  shadow  of  a  doubt*  Where  they 
ipeet,  two  or  three  laminos  <^  the  uppermost  limestone  alternate 
with  an  equal  number  of  the  lower  one,  and  they  are  readily  dis- 
tinguished, because  the  upper  ones  being  mixed  with  schist  have  a 
superior  degree  of  permanence,  and  project  with  a  sharp  edge  on 
the  vertically  corroded  sides  of  the  subjacent  one.  The  upper 
limestone  is  equally  to  be  seen  following  the  under  one  at  Kilbride ; 

f2 
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but  the  same  interference  is  not  yisible  there,  although  th6  paralle- 
lism  is  perfect. 

From  either  end  of  this  junction  the  limestone  beds  of  th^ 
upper  series  may  be  traced  all  round  the  point  which  separates 
Loch  Eishort  from  Loch  Slapin,  intersected  every  where  like  the 
former  by  trap  veins.  Neither  the  thickness,  the  number,  nor 
the  order  of  these  beds  can  be  ascertained,  as  they  are  much  too 
complicated  and  difficult  of  access  to  admit  of  such  an  examination. 
The  very  attempt  would  be  a  superfluous  endeavour  after  accuracy, 
since  enough  of  them  is  ascertained  to  prove  that  only  which  is 
important  to  be  known,  the  order  of  their  connections  with  the 
neighbouring  rocks,  and  the  characters  by  which  they  can  be  iden- 
tified  with  more  distant  strata.  In  general  they  are  formed  of  thin 
and  thick  laminae,  composed  of  a  dark  blue  earthy  limestone,  at 
times  somewhat  more  crystalline,  and  variously  interleaved  with 
arenaceous  schist  of  various  dimensions.  These  beds,  like  the 
former,  are  inclined  at  an  angle  of  about  25* ;  they  seem  most  re- 
gular as  well  as  thickest  at  the  point  of  separation  between  the  two' 
Lochs  Eynort  and  Slapin,  while  near  the  very  same  place  they  arc 
also  found  in  very  thin  schistose  laminse,  so  that  I  imagine  there  is' 
no  rule  to  be  laid  down  respectilig  them;  they  are  found  occu- 
pying the  island  of  Heast,  as  well  as  a  long  ridge  of  rocks  which 
here  intersect  Loch  Eishort ;  and  they  nlay  also  be  traced  at  Ord,' 
and  further  down  this  shore  even  as  far  as  Gillan,  following  the 
red  sandstone,  for  the  same  geographical  reasons,  probably,  that  X 
assigned  when  speaking  of  that  substance.  Here  however  the 
intermediate  bed,  that  which  contains  the  marble,  is  deficient,  and 
we  have  already  seen  that  the  blue  quartz  and  schist  are  also  de- 
ficient, so  that  the  order  is  here  mica  slate,  red  sandstone,  schistose 
limestone;  instead  of  mica  slate,  blue  schist    with  quartz,   red 
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isandstone,  marble  limestone,  schistous  limestone,  two  important 
members  having  disappeared  in  so  short  a  space.  This  is  the  only 
ixistance  which  has  occurred  to  me  in  Sky  of  discontinuous  strata, 
Bince  the  Western  Islands  exhibit  but  few  examples  of  this  class  of 
rocks,  and  I  am  glad  to  have  an  opportunity  of  mentioning  it,  as 
i  am  convinced  that  such  discontinuities  are  common  in  nature, 
and  that  great  errors  hav^  been  the  result  of  the  fondness  with 
which  geologists  have  pursued  through  viewless  regions  of  the 
earth,  continuities  of  strata,  and  universal  formations.  But  to  re^ 
turn  to  the  upper  limestone.  It  is  often  remarkable  for  the  ca- 
vernous and  corroded  aspect  which  it  assumes  where  in  contact 
with  the  sea,  which  arises  from  the  falling  out  of  the  shells  which 
it  contains.  The  beds  are  numerous  but  irregular,  and  the  shelU 
themselves  vary  much  in  quantity  in  di£ferent  places.  I  could  find 
only  three  species,  a  gryphite,  an  ammonite,  and  a  cardium,  nor  do 
I  know  whether  more  are  contained  in  them^  since  but  few  of  the 
numerous  beds  are  accessible. 

It  is  now  necessary  to  attempt  the  tracing  of  this  bed  in  other  parts 
of  Sky,  and  I  imagine  that  this  can  be  done  to  a  certain  extents 
This  examination  might  have  been  rendered  more  complete  by  myself 
had  I  commenced  the  survey  of  the  island  in  the  reverse  order  to 
that  in  which  I  have  described  it,  being  guided  for  want  of  a 
better  reason  by  mere  gec^aphical  conveQi^[ice.  Hence  the  re- 
marks on  the  distant  and  solitary  fragments  of  strata,  made  when 
there  was  no  prospect  of  connecting  them,  are  less  perfect  than 
they  would  have  been,  had  I  commenced  the  survey  where  I  have 
now  commenced  the  description,  and  they  are  insufficient  for 
assigning  their  general  connection.  Since  however  the  strata  of 
iinlestone  found  at  Broadford  contain  the  same  animal  remaips,  I 
liavc  no  doubt  that  they  are  porticms .  of  the  same  strata,  aod  tha( 
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fhe  beds  of  this  subotance,  which  are  vUible  along  various  pointt 
of  this  shore  as  far  as  SUgach^^  are  equally  continuations  of  the 
fibeU  limestone,  more  particularly  as  the  marble  limestone  is  also 
tbund  at  Sligachan  in  that  position  in  which  it  might  be  expected 
^ith  respea  to  the  former.     But  I  can  give  no  clue  to  the  history 
of  the  limestone  which  is  entangled  among  the  trap  to  the  north  of 
Broadford,  having  neglected  to  make  such  an  examination  of  it  as 
would  have  been  required  for  this  purpose.     I  must  trust  to  some 
fdture  geologist  fiur  the  completion  of  what  I  have  left  unfinished. 
The  most  remarkable  c£  these  unascertained  beds  is  found  to  the 
north  of  Portree,  hx  inland,  and  extending  towards  the  Storr  on 
the  eastern  declivity  of  that  range  of  hills,  being  interposed  amoyig 
enormous  beds  df  trap.     Others  may  be  seen  in  various  positions 
accompanying  the  secondary  strata  which  lie  under  the  trap  on 
the  shores  of  Trottemish;  but  as  I  can  not  pretend  to  give  such  a 
geological  description  of  them  as  would  satisfy  myself,  I  must  be 
contented  with  this  cursory  indication  of  theb  localities*     I  have 
little  doubt  that  widi  the  due  which  I  have  now  furnished,  the 
task  of  assigning  their  geological  relations  will  be  found  easy* 

I  find  some  difficulty  in  continuing  the  pursuit  of  the  stratified 
irocks  upwwds  &om  Loch  Eisihort,  because  a  great  geographic^ 
chasm  now  takes  place  between  t^ose  already  described,  and  the 
next  most  extensive  mass  which  forms  the  promontory  of  Stia^ 
thaird,  and  because  they  are  connected  but  by  a  small  indication  of 
their  order  of  succession*  In  the  general  description  I  have  noticed 
that  the  rocks  of  Strathaird  consisted  chiefly  of  sandstone,,  alter- 
nating widi  thin  and  rare  beds  of  limestone  :  these  I  conceive  to 
be  the  next  in  order  of  superposttioo,  and  the  proof  rests  on  this. 
At  the  point  which  separates  Loch  Slapin  from  Loch  Eishort 
a  series  of  sandstone  beds  is  found  following  the  limestone  lately 
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dtBttihtdj  and  evidently  in  a  higher  situation :  it  is  a  calcareous 
sandstone,  and  bears  a  precise  resemblance  to  that  which  constit 
tutes  the  whole  of  the  eastern  side  of  Strathaird.    Now  as  no  sand^ 
stone  of  this  description  is  found  among  the  lower  beds,  and  as 
we  have  clearly  traced  the  order  of  those  from  the  mica  slate  to 
this  point,  I  think  that  we  need  not  hesitate  in  placing  the  sand- 
stone of  Strathaird  in  the  situation  which  I  claim  for  it,  the  last  in 
the  series  of  the  secondary  strata.      However  that  shall  be  de^ 
termined,  I  must  proceed  to  describe  it.     It  is  to  be  seen  reaching 
from  the  termination  of  the  trap  on  the  western  side  of  the  pro-^ 
montory,  round  the  point  of  Aird  to  nearly  the  upper  end  of 
Loch  Slapin,  preserving  a  great  evenness  of  direction  and  con« 
sistency  of  character  throughout  this  space.     I  iiave  called  it  in 
general  a  sandstone,  although  it  will  be  seen  that  it  also  contains 
l>eds  of  limestone,  but  in  small  number  and  quantity.     The  po« 
sition  of  the  leading  line  of  these  beds  is  so  generally  horizontal 
that  it  is  never  found  to  vary  five  degrees,  and  that  variation  is 
so  gradual  that  it  will  c^ten  pass  without  notice :    but  it  is  at« 
tended  with  a  disposition  so  remarkable,  that  I  think  it  neces*- 
sary  to  point  it  out,  and  as  it  is  difficult  to  render  it  -  intelligible 
in    words,  I    have   added  a    diagram*    for  illustration.       Each 
bed  seems  compounded  of  two  parts,  the  one  a  ^ngle  horizontal 
lamina,  and  the  other  a  series  of  inclined  ones,  or,  there  is  a  re* 
gular  alternation  of  a  set  of  inclined  laminae  with  one  horizontal 
one.     These  are  perfectly  defined,  since  the  intervals  are  deeply 
channelled  by  the  weather,  the  whole  having  the  aspect  of  some 
of  the  carved  ornaments  of  Saxon  architecture.    This  appearance 
gives  on  a  first  view  the  impresinon  as  of  a  regular  series  of  beds, 
alternating  with  cadi  other,  of  w^h  the  one  is  horizontal;  and 

♦  PI.  4.  fig.  1. 
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the  remainder  in  an  unconformable  position  to  it.  But  it  must 
rather  be  considered  as  the  indication  of  an  internal  structure,  of. 
^hich  however  all  marks  disappear  when  a  fracture  is  made, 
a  case  analogous  to  what  occurs  in  basalt  and  many  other 
rocks,  of  which  the  internal  structure  is  so  often  detected  by  the 
changes  which  they  undergo  on  exposure  to  the  weather.  .A 
similar  case,  which  I  have  observed  in  the  argillaceous  schist  of 
Isla,  serves  to  confirm  this  explanation.  The  appearance  in  thia 
instance  is  so  precisely  like,  that  the  same  drawing  will  serve  to  re-» 
present  both,  and  the  nature  of  the  cause  is  amply  confirmed  iq 
this,  that  while  the  beds  of  the  schist  are  apparently  divided  in  the 
direction  marked  by  the  horizontal  lines,  they  are  fissile  only  in  that 
which  is  marked  by  the  oblique  ones.  It  hence  also  follows,  that 
If  the  fissile  property  of  clay  slate  is  the  result  of  some  internal 
arrangement  analogous  to  crystallization,  we  are  equally  entitled  to 
attribute  the  structure  of  this  sandstone  to  the  same  cause.  The 
inclination  of  the  oblique  laminse  upon  the  horizontal  ones  varies 
from  ten  to  thirty  degrees;  but  it  is  regularly  in  the  same 
direction,  the  dip,  if  it  may  be  so  called,  being  to  the  south. 
This  appearance  is  neither  rare  nor  dubious,  it  is  extremely  well 
marked,  and  predominates  throughout  the  whole  range.  The 
measurement  of  the  parts  having  been  mislaid,  I  speak  from  recol* 
tion  when  I  say  that  the  intervals  between  the  horizontal  lines 
vary  from  one  foot  to  a  foot  and  a  half.  There  is  no  difference  in 
the  quality  of  the  two  sets  of  laminx,  both  are  of  white  sand*^ 
stone,  generally  more  or  less  calcareous. 

To  enter  more  minutely  into  the  composition  of  these  beds^  let 
,me  now  remark  that  the  sandstone  often  acquires  the  aspect  of 
^ome  of  the  most  compact  and  crystalline  varieties  of  quartz  rock, 
while  in  other  cases  it  has  the  lax  texture  of  an  ordinary  freestone. 
In  some  places  it  is  calcareous,  and  the  calcareous  matter  varies  so 


Mineralogy  of  Sky.  49 

much  in  quantity  that  the  compound  would  sometimes  be  called  a 
calcareous  sandstone,  while  at  others  it  would  be  described  as  a  si- 
liceous limestone.  In  the  latter  cases  it  is  often  dark-brown,  gray, 
or  even  of  a  dark  lead  blue.  The  beds  of  mere  limestone  are 
rare,  and  those  which  I  observed  lie  towards  its  upper  boundary ; 
they  are  of  considerable  size  immediately  in  the  vicinity  of  the 
Spar  cave^  which  I  described  at  the  commencement  of  this  paper. 
I  think  they  are  much  more  generally  granular  than  compact, 
and  some  of  them  indeed  resemble  an  aggregate  of  rounded  grains, 
of  the  size  of  mustard  seeds,  not  much  differing  from  some  of  the 
oolites^  but  more  compacted,  and  generally  containing,  besides 
these  grains,  crystallized  platy  particles.  These  strata  ate  inter- 
sected in  a  remarkable  manner  by  trap  veins ;  but  I  shall  defer 
the  consideration  of  those  to  that  which  I  conceive  their  proper 
place,  the  last  in  the  history  of  the  rocks. 

The  geographical  chasm  which  interfena  between  this  and  the 
retnaining  portions  of  white  sandstone  found  in  Sky  is  such,  the 
want  of  accompanying  strata  so  general,  and  the  absence  of  cha- 
racteristi<i  indications  in  the  internal  composition  so  great,  that  I 
feel  quite  unable  to  determine  the  nature  and  connections  of  these 
detached  portions.  If  any  thing  can  be  drawn  from  such  indi- 
cations as  they  present,  they  seem  rather  to  prove  that  the  sand^- 
fitones  which  are  found  at  Portree  and  in  the  northern  parts  of  the 
island,  appertain  to  strata  different  from  those  last  described  ;  but 
th^  remarks  I  have  already  made  on  the  discontinuity  of  the  lime- 
stone and  the  blue  quartz  rock,  render  me  diffident  in  admitting 
any  evidence  respecting  continuity  of  stratification,  or  the  reverse, 
without  access  to  proofs  of  a  more  decided  nature. 

White  sandstone  is  to  be  found  in  many  places  on  the  eastern 
coast  of  the  island,  and  Is  readily  visible  at  Portree,  where  it  alter* 
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nates  with  the  trap  in  the  same  manner  as  it  does  in  Egg ;  and  itt 
this  neighbourhood  it  also  exhibits  the  same  appearance  of  glo- 
bular concretions  which  occur  in  that  little  island.  It  also  is  found 
in  several  places,  containing  globular  masses  and  fragments  of  trap, 
such  as  are  frequent  in  the  similar  sandstones,  which  are  seen  on  the 
opposite  coast  of  Raasa.  The  same  appearances  continue  along  the 
shore  to  Camiskanevig ;  and  although  I  did  not  approach  the  land 
sufficiently  near  to  be  certain  of  the  fact,  I  am  inclined  to  think 
that  similar  arrangements  exist  all  the  way  to  the  Altavig  islands. 
Sandstone  is  found  moreover  on  the  eastern  side  of  Loch  Snizort ; 
and,  I  may  add,  generally  on  the  western  shore  of  Trottemish,  par- 
ticularly at  Duntulm,  where  it  contains  shells,  of  which,  for  the 
reason  mentioned  in  speaking  of  the  limestone,  I  neglected  to  take 
a  sufficient  note,  not  being  aware  that  they  might  be  of  future  im- 
portance in  my  researches.  Here  however  it  alternates  with  shale ; 
and,  unless  I  am  mistaken,  with  very  thin  laminas  of  coal,  such  as 
occur  in  the  sandstone  of  Egg,  while  it  also  contains  imbedded 
fragments  of  charcoal,  and  I  am  therefore  inclined  to  think  on 
these  indications,  that  this  sandstone  belongs  to  a  deposit  still  su- 
superior  to  that  of  Strathaird,  and  probably  the  same  as  that 
which  is  found  in  Egg.  The  last  white  sandstone  which  I  met 
with  was  in  Glamich,  where  it  was  penetrated  by  veins  of  trap 
and  mingled  with  the  mass  of  the  hill,  but  the  space  I  saw  exposed 
was  so  very  small  that  no  conclusions  could  be  drawn  from  it. 

I  must  not  terminate  the  description  of  these  strata  without  pointing 
out  a  circumstance  of  importance  which  might  otherwise  escape 
the  reader's  attention,  namely,  the  conformity  of  all  these  rocks.  I 
will  omit  that  conformity  which  in  some  places  appears  to  exist 
between  the  mica  slate  and  quartz  rock,  and  the  incumbent  ones, 
because  it  is  certainly  incomplete;  but  between  the  bed  which 
consists  of  blue  quartz  rock  and  slate,  and  the  red  sandstone,  it  is 
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complete,  and  consequently  the  same  for  the  whole  way  upwards. 
Now  in  our  system  of  geology,  not  only  is  this  sandstone  con- 
sidered the  first  of  the  secondary  strata,  but  the  schistose  rock  is 
ranked  among  the  primary  or  among  the  transition;  and  the  difficulty 
will  be  equal  which  ever  term  we  adopt.  If  the  nature  of  the 
sandstone  did  not  determine  its  rank,  its  place  after  the  schistose 
rock  would  be  sufficient  for  that  purpose  :  so  that  here  the  primary 
and  secondary  strata  are  not  only  following  in  conformable  order, 
but  that  order  is  demonstrably  not  accidental  as  in  Mull,  where  an 
instance  of  this  nature  occurs,  since  there  is  a  perfect  interference 
and  alternation  of  the  two  at  the  point  of  contact.  Those  rules 
therefore,  which  would  define  the  secondary  rocks  by  their  want 
pf  conformity  to  the  primary,  either  have  not  selected  the  first  of 
these  primary  rocks  as  their  basis,  or,  the  law  of  non-conformity  and 
of  a  thorough  separation  between  the  two  classes  is  exceptionable. 

Having  thus  as  far  as  is  in  my  power  described,  according  to  their 
superposition,  the  rocks  which  seem  to  follow  in  the  most  regular 
order,  I  shall  proceed  to  describe  those  which  are  uppermost,  the  trap 
and  syenite,  which  will  complete  the  account  of  the  rocksof  this  island. 
In  naming  these  as  uppermost,  I  am  far  from  meaning  to  say  that 
they  are  exclusively  so,  as  I  shall  on  the  contrary  show  that  they 
also  penetrate  the  superior  strata.  No  distinct  position  can  in  fact 
be  assigned  to  rocks  which  are  not  stratified,  and  such  are  generally 
granite  and  trap.  These  unstratified  substances  interfere  with  almost 
all  the  regularly  placed  rocks.  Although  granite  is  not  indeed  found 
passing  through  or  lying  near  the  primary  stratified  rocks,  unless  in 
the  form  of  veins,  yet  it  bears  no  regular  relation  to  them,  and  is 
occasionally  found  in  the  same  place,  in  contact  with  every  indivi- 
dual of  a  series  of  diflferent  stratified  substances.  The  other  un- 
stratified rocks,  trap  and  syenite,  bear  a  still  more  intricate  relation 
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to  those  with  which  they  are  connected,  since  they  interfere  not  only 
with  the  primary  ones,  but  with  almost  the  latest  of  the  secondary, 
and  are  frequently  found  lying  indifferently  both  above  and 
below  these  latter.  Hence  have  arisen  distinctions  which  are  often 
merely  nominal,  and  founded  on  false  theoretic  views,  of  traps  of 
one  or  other  age,  of  first,  second,  third,  and  newest  formations. 
The  same  identical  mass  will  often  possess  the  characters  of  all  these, 
since  it  will  in  one  place  be  found  incumbent  on  the  latest,  in  an* 
other  on  the  most  ancient  rocks.  Except  this,  I  know  not  that  any 
certain  marks  of  distinction  can  be  pointed  out  among  the  several 
traps.  In  the  greater  number  of  instances  at  least  which  have 
fallen  under  my  examination,  such  a  relation  between  an  unstra;- 
tified  rock,  occupying  the  irregular  and  uncertain  position  which 
trap  does,  and  those  regularly  stratified  ones  which  mountain  a  con- 
stant order  of  succession,  is  by  no  means  a  criterion  by  which  to 
judge  of  its  relative  order  with  regard  to  these.  The  aid  of  a  diagram 
is  perhaps  required  to  render  this  statement  intelligible  to  those  who 
have  not  examined  the  rocks  for  themselves.^  The  same  mass  of 
trap  will  be  found  in  one  place  incumbent  on  clay  slate,  in  another 
on  red  sandstone,  in  a  third  on  shelly  limestone,  in  a  fourth  on  the 
uppermost  secondary  strata.  In  such  a  case  when  the  separate  por- 
tions are  either  not  all  accessible,  or  when  they  lie  far  distant  and 
interruptedly,  we  might  be  easily  led  to  conclude  that  they  were  so 
many  distinct  deposits,  and  thus  apply  to  them  terms  derived  from 
the  particular  beds  with  which  they  were  found  immediately  in 
contact.  A  more  intimate  acquaintance  with  them,  and  with  the 
general  nature  of  trap  is  required  to  correct  these  erroneous  conclu- 
sions, and  the  accompanying*  sketch,  will  explain  that  which  ac- 
tually occurs  in  nature,  and  of  which,  if  I  mistake  not,  instances  are 

♦  See  PI.  4.  figs.  2  &  3. 
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to  be  found  in  the  very  island  of  which  I  am  writing,  as  well  as  in 
many  other  situations  in  Scotland.  I  do  not  however  mean  to  deny 
that  instances  exist  where  a  real  distinction  of  periods  in  trap 
rocks  can  be  proved ,  and  I  have  myself  observed  some  which  1 
shall  perhaps  have  occasion  to  describe  at  a  future  opportunity.  I 
am  only  desirous  to  enforce  on  geologists  the  necessity  of  drawing 
their  distinctions  from  real  and  not  from  theoretical  views,  and  of 
establishing  criteria  which  are  better  founded,  and  which  rest  on 
more  satisfactory  evidence  than  that  produced  by  the  mere  apparent 
or  even  real  superposition  of  an  unstratified  above  a  stratified  rock. 
I  am  even  inclined  to  think  that  at  least  two  very  distinct  formations 
of  trap  are  to  be  found  in  the  western  islands  of  Scotland,  but  I 
cannot  discuss  the  proofs  in  this  place,  as  the  island  of  Sky  has  not 
as  yet  produced  sufficient  evidence  of  them  to  satisfy  me. 

Amid  the  doubts  which  prevail  in  the  minds  of  others,  the  pre* 
judices  derived  from  early  habitude  with  erroneous  systems,  the 
natural  obscurity  of  the  subject  itself,  and  the  extremely  inaccessible 
nature  of  these  rocks,  I  find  it  difficult  to  preserve  a  consistency  in 
the  account  which  I  shall  give  of  them,  and  to  render  the  details  of 
the  history  of  this  family  of  rocks  so  distinct,  as  I  am  confi- 
dent it  will  hereafter  turn  out  to  be  when  the  subject  becomes 
better  known,  and  when  nature  shall  have  been  examined  by  a  greater 
succession  of  real  observers,  who,  however  desirous  of  supporting 
systems,  are  still  more  anxious  for  truth. 

In  commencing  the  account  of  these  rocks  the  trap^  and  the 

*  I  think  it  necessary  to  say  tbat  I  have  throvghont  med  the  term  Trt^  as  the  name  of 
a  family,  including  basalt,  greenstone,  toff,  amygdaloid,  trap  porphyry,  and  many 
other  Yarieties  of  rock  which  have  as  yet  obtained  no  names,  and  which  constitute  a  class 
equally  distinguished  by  their  geological  as  by  their  mineral  characters.  I  have  preferred 
U  because  as  it  is  deriTed  from  the  external  outline  so  common  and  characteristic  of  this 
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syenite,  I  must  premise  that  I  have  not  found  in  Sky  any  indication 
to  denote  the  relative  order  of  the  two.  If  indeed  they  are  both  ir- 
regular substances,  as  I  think  there  is  no  reason  to  doubt,  any  pri- 
ority or  posteriority  is  out  of  the  question,  or  at  least  it  cannot  be 
ascertained  by  examining  their  juxtapositions.  If  the  one  setv^ere 
proved  to  be  constantly  superior  to  one  set  of  stratified  rocks,  and  the 
other  to  a  different  and  later  set^  the  question  of  rank  might  be 
settled  between  them :  but  these  connections  are  difficult  to  ascer- 
tain to  a  sufficient  extent,  and  possibly  none  such  exist.  If  one  stnii- 
tified  rock  is  in  one  place  superior  to  another,  we  are  sure  that  it  is 
(Every  where  superior ;  but  if  we  have  ever  so  clearly  proved  that  a 
body  of  trap  or  of  any  other  unstratified  rock  is  superior  and  in  con- 
tact in  one  place  to  any  given  stratum,  we  have  no  certainty  that  it  is 
equally  so  every  where.  Thus  I  shall  in  this  island  show  that  the 
trap  rests  in  one  place  on  the  latest  sandstone,  in  another  on  the 
earliest.  No  means  therefore  are  offered  here  of  determining  the  re- 
lative order  of  these  two  unstratified  rocks,  but  I  haVe  little  doubt 
from  the  phenomena  which  I  have  witnessed  in  Rum  and  Mull,  that 
they  are  both  portions  of  one  irregular  mass.  I  shall  therefore  com- 
mence with  the  trap  as  the  most  extensive. 

I  was  once  inclined  to  make  a  distinction  between  the  trap  which 
forms  so  large  a  part  of  the  Guchullin  hills,  and  that  which  is  found 


class  of  rocks,  it  is  in  no  danger  of  misleading  by  producing  any  confusion  of  indiridiials, 
and  because  it  was  already  in  use  as  the  name  of  many  in  this  family  without  having  been 
rigidly  limited  to  any  one  species.  I  have  also  chosen  the  term  syenite  as  the  generic  term 
of  a  set  of  rocks  generally  allied  to  these,  and  which  had  already  been  applied  to  that 
rock  by  Werner,  excluding  from  this  denomination  the  original  and  classical  syenite,  which, 
as  well  in  geological  connection  as  in  mineral  character  is  a  mere  modification  of  granite. 
The  compound  term  syenitic  granite  may  be  applied  to  this,  as  I  have  remarked  in  a  former 
paper.  Varieties  intermediate  between  common  trap  and  syenite  may  be  called  syenitic 
trap. 
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occupying  the  great  mass  of  the  island,  from  the  difference  of  their 
external  characters  and  form,  and  from  the  existence  of  some  par- 
ticular varieties  in  the  one,  which  are  not  found  in  the  other :  but 
I  have  not  the  means  of  drawing  this  distinction,  nor  of  saying 
where  or  how  they  are  connected  or  disjoined.     I  have  little  doubt 
that  there  are  distinct  deposits  of  trap  rock  of  different  periods, 
as  well  as  that  there  are  veins  of  the  same;   but  whether  these 
two  leading  divisions  in  the  external  appearance  of  Sky  are  also 
distinctions  in  the  geological  sera  of  the  rocks  which  form  them, 
is  more  than  I  can  determine,  since  they  have  no  distinct  set  of 
connections  by  which  such  a  supposition  could  be  verified.    Further, 
when  I  attempt  to  trace  their  connection  with  each  other,  I  ima- 
gine that  I  can  every  where  see  the  mountain  trap  of  the  Cuchul- 
lin,  blending  with  the  stratified  trap  of  the  coast ;  and  this  opinion 
is  confirmed  by  every  thing  which  I  have  observed  in  Mull,  where 
every  possible  variety  of  this  rock  from  Gribon  to  Ben  More,  and 
thence  to  Loch  Don  on  one  hand,  and  Mornish  on  the  other,  ap- 
pear to  succeed  each  other  without  discontinuity  or  interruption, 
and  with  changes  of  character  so  gradual,  that  no  line  of  interrup- 
tion can  any  where  be  found.     As  however  I  consider  this  to  be  an 
object  of  the  first  importance  in  the  history  of  this  rock,  I  shall 
still  suspend  my  judgment,  pointing  it  out  to  other  geologists  as  a 
subject  highly  worthy  of  investigation. 

As  I  consider  the  itvm  foetz  to  be  in  this  case  improper,  since  it 
implies  the  hypothesis  from  which  it  is  borrowed,  I  have  distinguished 
that  trap  which  is  placed  in  a  horizontal  form,  and  of  which  the 
terraced  edges  are  so  very  characteristic,  by  the  name  of  stratified 
crap,  using  the  term  beds  or  strata  indifferently,  and  without 
meaning  by  the  use  of  either  to  insinuate  any  thingres  pecting 
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the  mode  of  its  formation.  The  other  I  have  called  mountain 
trap. 

The  terraced  trap  forms  by  far  the  greater  portion  of  the  surfisuie 
of  Sky  ;  but  as  it  is  sufficiently  defined  in  the  map  and  in  the  ge- 
neral description,  I  will  forbear  here  to  name  its  boundaries.  Its 
northern  and  principal  tract  is  every  where  continuous,  but  at  the 
southern  side  of  the  island  there  are  detached  portions^  which  I 
shall  first  notice.  The  southernmost  in  position  is  a  hill  of  no 
great  extent,  which  is  seen  above  the  secondary  strata  already  de- 
scribed at  Swenish  point,  between  Loch  Slapin  andj^short.  This 
mass  is  connected  with  two  large  bodies  like  roots,  (inasmuch  as 
they  have  neither  the  parallelism  nor  the  independence  of  trap 
veins)  which  cut  through  the  whole  mass  of  strata,  and  disappear 
below  the  sea.  I  consider  this  place  as  of  great  importance  in  the 
history  of  trap,  as  it  shows  plainly  how  a  particular  mass  of  that 
rock  may  appear  fairly  incumbent  on  a  given  stratum,  while  it  is  in 
fact  connected  with  a  much  deeper  set  of  rocks. 

It  is  plain  that  partial  views  of  this  mass  at  any  one  point  of  all 
the  various  substances  which  it  traverses,  would  assign  to  the  same 
rock  all  the  several  hypothetical  characters  according  to  which  trap 
has  sometimes  been  divided.  It  would  be  called  in  one  place  primi- 
tive, in  another  transition,  in  a  third  floetz,  and  so  forth.  As  I  do 
not  intend  to  enter  into  the  well-known  questions  respecting  the 
origin  of  trap,  I  forbear  to  point  out  how  this  appearance  bears 
on  any  of  the  hypotheses  which  regard  its  formation.  * 

The  next  of  the  stratified  masses  of  trap  which  are  seen  toward 
the  south  are  the  hills  which  decline  from  Blaven  to  Strathsurd,  and 
appear  to  be  similarly  incumbent  en  the  stratified  rocks  of  that 
promontory,  but  I  had  no  success  in  my  attempts  to  discover  their 
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jiinctions.  These  are  the  only  detached  ma$ses,  the  remainder  of 
the  stratified  trap  forming  one  continuous  mass,  occupying  the 
limits  already  referred  to.  It  would  be  an  endless  toil  to  follow 
the  varieties  of  this  rock  in  the  narrative  as  I  did  in  the  examina- 
tion, as  fatiguing  to  the  reader  as  the  writer^  and  equally  useless 
either  in  a  topographical  or  geological  view.  After  describing  such 
of  its  connections  with  the  secondary  strata  as  can  be  discovered, 
I  shall  content  myself  with  enumerating  a  few  of  the  most  leading 
varieties,  particularly  such  as  add  any  illustration  to  the  history  of  the 
rock,  and  with  describing  the  localities  of  the  most  remarkable  strata. 

The  contact  of  the  stratified  trap  with  the  secondary  rocks 
is  seen  very  frequently  on  the  eastern  coast,  as  well  as  on  the 
western  shore  of  Loch  Snizort,  but  it  never  occurs  between  Dun- 
vegan  head  and  Soa.  In  speaking  of  the  secondary  strata,  I  have 
already  mentioned  the  most  remarkable  points  where  these  contacts 
are  visible,  and  need  not  therefore  repeat  them  :  they  are  most  ac- 
cessible in  the  neighbourhood  of  Duntulm,  and  from  Portree  north- 
wards the  alternations  can  be  readily  traced.  I  observed  nothing  so 
particular  at  the  junctions  in  any  place  as  to  require  a  detailed  de- 
scription, except  the  contact  of  the  basalt  at  Duntulm  Castle,  with 
the  siliceous  schistus,  which  I  shall  describe  hereafter. 

Among  the  numerous  species  of  the  trap  family  here  existing, 
basalt  is  the  most  conspicuous,  and  it  occurs  almost  every  where, 
alternating  in  an  irregular  maaner  widi  all  the  other  species  or  va^- 
rieties.  It  is  most  frequently  amorphous,  displaying  at  the  same 
time  so  great  a  variety  both  in  its  natural  mode  ^of  breakii^g,  in  its 
external  appearance  on,  weathering,  and  in  its  texture  and  colour,  as 
to  form  a  great  number  of  subordinate  varieties  much  more  re- 
markable in  their  natural  situations  than  when  broken  into  hand 
specimens.     At  Talisker  it  is  found  perfectly  black,  and  of  an  ex- 
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quisitely  fine  grain,  as  also  in  other  situations  both  oh  the  western 
and  eastern  shores.  Considering  the  great  extent  of  this  rock  it/ is  but 
rarely  columnar.  The  most  beautiful  and  conspicuous  collection  of 
this  nature  is  found  at  Little  Brichel  nekr  Talisker,  and  ranges  of 
tolerably  defined  pillars  are  also  to  be  seen  in  many  places  of  this 
neighbourhood  occupying  elevated  situations  in  the  clifis.  Columns 
of  considerable  regularity  are  also  found  at  Floddigary  near  the 
north  end  of  the  island,  and  immense  and  continuous  ranges  of  a 
kind  imperfectly  defined  occur  in  the  vicinity  of  Duhtiilm. 

The  next  of  the  most  conspicuous  varieties  of  trap  in  Sky  is 
amygdaloidal.  I  should  perhaps  in  strictness  rather  have  defined  this 
rock  by  its  base  than  by  its  structure  or  accidents,  but  iiiineralogical 
language  has  no  means  of  distinguishing,  not  only  the  infinite  va- 
riety^  but  the  perpetual  variation  of  the  bases  which  are  seen  charged 
with  these  nodules  of  occasional  minerals.  It  is  sufficient  to  say, 
that  in  hardness  the  base  varies  from  basalt  to  almost  the  softness  of 
dry  clay,  and  that  the  colours  are  black,  Bluish,  brown,  dark  purple, 
knd  gray  of  diJBTerent  tints,  sometimes  of  a  very  pale  tbtie.  As 
these  varieties  often  occupy  different  strata,  and  are  variously  inter- 
mixed with  the  solid  kinds  already  described,  the  strata,  when  viewed 
in  the  clifis,  often  seem  to  possess  a  variety  of  composition  which 
when  examined  into  proves  fallacious.  The  nodules  imbedded  in 
these  amygdaloids  are  very  various,  few  of  all  the  substances  usually 
met  with  in  the  trap  rocks  being  wanting  in  some  part  or  other  of 
Sky.  The  zeolites  are  the  most  conspicuous,  since  all  the  varieties 
but  one,  the  ichthyopthalmite,  is  found  occupying  their  cavities,  and 
often  in  forms  so  large  as  to  require  a  separate  consideration  in  the 
subsequent  part  of  this  paper. 

Calcareous  spar,  chlorite,  steatite,  quartz,  chert,  chalcedony,  and 
prehnite,  occur  in  other  varieties  j  among  which  the  two  latter  arc 
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fla^oet  rare,  and  on  no  ocqision  have  I  seen  barytes,  a  substance  not 
uncommon  in  the  trap  amy]gd^oids  of  other  places.  At  Talisker,  mica 
is  to  be  observed  in  some  varieties,  a  substance  ampng  the  least; 
common .;  and  in  the  vicinity  of  Scavig,  epidote  is  an  ingredient, 
&e  rock  re$etiibling  precisely  the  specimens  found  in  Caer  Caradoc. 
I  have  never  met  with  olivin  in  these  traps. 

Vfdious  complexions  of  greenstone  are  fpund  among  the  strata  ip 
different  parts  of  the  island  ;  but  they  are  far  less  common  than  the 
basaltic  varieties^.  In  one  instance  I  observed  specimens  in  which  the 
crystaUization  of  the  hornblende  was  very  perfect.  The  porphyries 
of  thk'kind  occur  also  in  different  places,  but  like  the  greenstones 
they  ate  much  inferior  in  quantity  to  the  uniformly  basaltic  kinds. 
The  felspar  is  sometimes  glassy,  sometimes  ppake,  and  the  com-<^ 
pound  at  times  forms  beautiful  specimens.  I  did  not  observe  among 
the  stratified  trap  any  example  of  clinkstone ;  and  wacke  is  I  believe 
totally  unknown  in  this  island,  although  some  of  the  more  earthy 
amygdaloids  have  been  improperly  designated  by  this  term. 

The  substance  known  by  the  name  of  trap  tuff,  and  which  I  have 
for  reasons  elsewhere  assigned  called  trap  conglomerate,  is  the  last 
which  I  shall  enumerate  of  the  varieties  which  come  under  the  ge-. 
neral  denomination  of  trap,  and  indeed  no  more  can  be  enumerated^ 
since  the  terms  applied  to  the  several  members  of  this  family  are 
exhausted.  This  also  occurs  every  where,  aod  (as  is  I  believe  very 
common)  every  where  irr^ularly .  intermixed  with  thjB  other  va-^ 
riedes.  I  saw  no  example  however  of  that  variety  cont^uning, 
rounded  nodules  and  foreign  substances  which  occurs  in  Caona,  the 
conglomerate  in  Sky  alwaya  appearing  to  fwm  a  loose  mass  of  angu* 
lar  fragments  of  gravel  and  ^and  easily  mouldering  to  dust  and  soiL 

It  is  now  necessary  to  describe  some  substances  which  although 
not  appertsuning  to  this  family  are  often  found  united  with  it,  and 

H  2 
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Bome  of  them  rarely,  if  ever,  any  where  else.  They  were  too  sm^^ 
in  quantity,  and  too  little  connected  to  admit  of  a  place  among  the 
stratified  rocks.  These  are  iron-clay,  coal,  siliceous  schist,  and  a 
particular  sort  of  jasper.  They  occur  separately  or  together  in  dif-^ 
ferent  places,  but  the  whole  are  very  conspicuous  at  Talisker.  They 
are  all  extremely  irregular  in  their  positions,  an(J  discontinuous  in 
their  lateral  extent.  The  iron  clay  is  the  most  abundant  of  these, 
and  forms  considerable  beds  in  the  cliffs  ^ho\A  Talisker,  and  along  that 
coast  as  far  as  Loch  Brittle.  It  is  of  various  colours,  red,  purple,  blue, 
and  gray,  and  these  are  often  very  lively,  giving  to  the  clifis  the  ap* 
pearance  of  having  undergone  the  process  of  calcination.  The  coal 
is  rare,  but  occurs  in  different  places,  and  its  character  in  such  situ« 
ations  is  so  well  known  that  it  is  unnecessary  to  describe  it.  The 
siliceous  schist  is  not  abundant,  but  it  is  found  in  its  most  ordinary 
form,  and  also  in  that  very  reniarkable  concretionary  globular  shape, 

« 

which  having  described  at  full  length  in  speaking  of  the  Shiant 
Islands  I  need  not. repeat  here.  The  jasper  is  rare.  I  have  used 
this  term  because  I  know  of  no  other  by  which  it  can  so  well  be 
characterized.  It  is  yellow  or  brown,  with  a  lustre  approaching  to 
resinous,  and  is  well  known  as  a  product  of  the  volcanic  island 
St.  Helena.  The  specimens  of  Sky  differ  in  no  respect  from  those 
of  this  island,  which  have  sometimes,  but  improperly,  been  called 
pitch  stones.  That  they  are  not  such,  if  proof  were  necessary^ 
would  be  sufficiently  proved  here  by  the  regular  gradation  which 
they  undergo  into  clay,  appearing  indeed  to  be  portions  of  clay 
which  have  undergone  changes  in  consequence  of  their  vicinity  to 
the  basalt,  resembling  the  well  known  ones  which  sandstones  expe- 
rience in  similar  situations*.     The  succession  of  these  several  sub- 

*  I  have  since  receiYed  similar  specimens  from  Guadaloape,  where  they  occur  among  the 
lavas  of  that  island,  adding  one  more  to  the  numerous  analogies  already  existing  between 
ihe  volcanic  rocks  and  the  trap  family. 
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stances  is  often  found  in  the  same  place,  but  their  order  can  never 
be  ascertained,  for,  the  cliffs  rising  to  a  height  of  500  feet  or  more, 
they  are  so  far  out  of  reach  as  to  prevent  us  from  forming  an  accurate 
judgment  respecting  the  individual  parts.  It  is  only  by  examining 
the  fallen  specimens  that  we  can  ascertain  the  number  of  the  varie- 
ties in  any  spot.  They  seem  to  me  greater  from  Loch  Bracadale 
to  Loch  Brittle  than  elsewhere,  but  possibly  this  opinion  may  only 
have  arisen  from  the  greater  facility  which  I  experienced  in  examin- 
ing this  line  of  the  coast.  I  have  in  several  places  attempted  to  count 
the  number  of  strata,  and  they  seem  to  vary  from  eight  or  nine  to 
twelve,  fifteen,  or  even  more,  but  it  is  not  easy  to  define  their 
boundaries  at  the  distance  from  which  they  must  be  viewed.  The 
way  in  which  the  several  beds  decompose  often  adds  a  very  remark- 
able feature  to  the  clifts:  some  become  scoriform,  others  moulder 
into  large  cavernous  shapes,  while  a  third  set  fall  to  powder ;  and 
these  various  appearances,  combined  with  the  colours  of  the  iron  clay, 
give  to  the  whole  that  aspect  of  having  undergone  the  action  of  fire,^ 
which  strikes  a  common  observer  even  more  forcibly  than  a  geolo** 
logical  one. 

I  must  now  proceed  to  describe  the  trap  which  forms  the  moun- 
tains, and  which  is  not  entirely  limited  to  the  Cuchullin  hills,  since 
it  is  found  constituting  a  great  portion  of  Blaven,  as  well  as  parts 
of  the  hill  of  Glamich,  and  of  others  whose  names  cannot  be  ascer- 
tained, but  of  which  the  predominant  parts  are  syenite  and  clink- 
stone. I  have  no  means  of  defining  dieir  limits  with  greater  accu- 
racy, partly  because  there  is  no  sufiicient  map,  and  partly  because  the 
country  is  neady  impassable  in  many  places,  and  in  others  quite 
inaccessible. 

I  have  attempted  to  trace  at  the  foot  of  Garsven,  the  southern- 
niost  of  the  Cuchullin,  the  point  where  the  stratified  trap  ceases  and 
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the  mountain  trap  commenceSy  because  there  onl^  are  jdiey  seen  on 
the  shore.  Hitherto  I  have  had  no  success,  although  there  is  a  det 
cided  difference  between  the  disposition  of  die  two  if  distant  poisfo 
are  assumed.  I  should  hav€  been  convinced .  that  such  a  distinottcai 
was  to  be  found  though  I  had  failed  in  finding  it,  had  I  not  beeb 
equally  unsuccessful  in  determining  the  transition  of  the  two  in 
Mull.  Yet  I  am  still  inclined  to  suspect  the  accuracy  c^  my  own 
observations,  and  I  must  leave  it  therefore  as  a  pcdnt  to  be  ascertained 
by  those  who  shall  think  fit  to  follow  me. 

The  junction  of  the  mountain  trap  vnth  the  stratified  rocks  is  very 
visible  for  a  considerable  space  between  Soa  and  Loch  Scavig.  It  is 
here  found  in  contact  with  the  red  sandstone,  which  I  have  fully  defr# 
cribed  in  its  proper  place.  No  appearance  of  the  upper  strata  is  here 
to  be  seen,  the  whole  body  of  the  mountain  following  upwards  im^t 
mediately  after  the  sandstone.  1  know  not  that  any  thing  worthy  of 
notice  exists  at  the  junction.  All  the  strata,  both  of  schist  and  flandt 
stone,  are  here  as  equal  and  straight  as  elsewhere,  or  if  they ,  are  dis«^ 
turbed  it  is  by  the  trap  veins  which  are  independent  of  the  moun^f 
tain.  Nor  are  these  rocks  marked  by  any  particular  induration  tA 
affection  of  their  composition.  Yet  I  may  remark  that  their  angular 
elevation  is  less  regular  than  at  Loch  Eishort,  and  that  they  are  fre^ 
quently  inclined  at  much  higher angleswith  the  horizon  than  in  this 
latter  place. 

It  will  be  readily  apprehended  from  the  remarks  which  have  been 
made  in  the  geographical  description  of  Sky,  that  the  peculiariti^  in 
the  oudines  and  appearance  of  the  mountains  arise  from  the  modem 
which  the  rocks  that  constitute  them  are  disposed,  and  from  the 
forms  which  these  assume  during  the  progress  of  disintegration*  In 
describing  the  forms  of  these  rocks  I  can  only  pretend  to  detail  the 
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characters  of  the  southern  part  of  the  group,  Garsven  and  Blaven, 
since  I  was  unable  to  procure  access  to  the  other  portions  of  it. 
'  In  other  parts  of  Sky  we  have  seen  that  the  greenstones  as  well 
jls  the  othfer  varieties  of  trap,  are  disposed  in  a  flat  or  apparently 
stratified  manner  by  which  the  general  aspect  and  outline  of  all  these 
|>6rtions  of  the  island  are  determined.  Here  on  the  contrary  the 
external  outline  and  general  features  are  those  of  granite,  and  I  may 
&ay  that  to  its  forms  they  appeat  also  to  add  its  permanence  and  du- 
inability.  They  are  disposed  in  huge  curved  beds  of  which  thl^ 
external  angles  are,  like  those  of  granite  in  similar  cases,  slightly 
rounded,  ahd  they  extend  over  considerable  spaces,  oflTering  smooth 
sheets  of  rock  unmarked  by  a  single  fissure  or  indication  of  past  or 
future  fractured.  No  eye  could  distinguish  them  from  granite  except 
6y  examining  their  composition.  Their  resemblance  to  this  rock  in 
disposition,  and  their  dissimilarity  to  the  greenstones  of  the  stratified 
^arts  of  the  island,  are  in  every  way  so  decided  that  no  position  can 
be  assumed,  nor  any  view  taken  of  them,  however  general,  or  on  a 
icale  however  comprehensive,  wliich  can  convey  the  slightest  idea 
6f  a  tendency  to  stratification.  Nor  do  they  in  any  case  that  I  have 
seen  shew  the  tendency  to  vertical  fracture  so  common  among  green- 
stones, being  in  every  respect,  except  that  of  mineral  structure,  en- 
tirely diflferent  from  the  ordinary  varieties  of  this  substance.  Their 
granitic  aspect  is  still  further  expressed  in  a  most  striking  manner 
by  the  spiry  forms  of  the  summits,  by  their  hard  serrated  outline 
and  their  overhanging  masses,  a  disposition  by  which  they  are  ren- 
dered inaccessible  even  to  the  stags  and  the  wild  goats  that  roam 
over  this  region  of  solitude  and  rocks.  iTo  this  is  owing  their  highly 
picturesque  iaspect,  which  bears  a  striking  resemblance  to  that  of  the 

•  •  * 

granite  hills  of  Arran,  or  the  more  stupendous  masses  of  the  granitic 
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Alps.  It  offers  one  instance  among  a  thousand  others  of  the  little 
dependence  to  be  placed  on  the  characters  of  the  outline  in  deter* 
mining  the  nature  of  mountains,  and  shows  how  easily  geologists, 
who  have  assumed  the  certainty  of  such  a  criterion  and  used  it  ia 
their  investigations,  have  been  led  to  deceive  themselves,  and  have 
contributed  to  the  deception  of  their  readers.  But  I  must  procee4 
to  particulars. 

Many  varieties  of  rock  are  found  in  these  mountains,  of  which 
j»ome  appertain  to  the  trap  family  more  strictly  speaking,  and  others 
to  the  clinkstones,  a  set  of  rocks  which,  although  they  are  inti- 
mately associated  with  these,  possess  also  some  other  natural  affi- 
nities, which  may  render  it  more  convenient  to  consider  them  as 
members  of  another  division.  The  phenomena  to  be  observed  in 
Sky  are  however  insufficient  to  illustrate  the  views  on  which  I  am^ 
inclined  to  allot  a  place  for  these  rocks  in  the  system,  for  which 
reason  I  shall  reserve  these  remarks  till  another  occasion,  when 
more  numerous  and  more  explicit  facts  will  enable  me  to  make 
the  evidence  proceed  hand  in  hand  with  the  theoretic  arrangements 
to  be  established  on  them.  I  shall  therefore  content  myself  with 
describing  the  several  rocks  in  a  general  way,  since  an  attempt  to  in- 
vestigate their  connections  more  accurately,  would  involve  too  large 
and  unjustifiable  a  portion  of  conjecture. 

Greenstone  appears  to  be  the  most  prevalent  of  the  rocks  which 
form  this  group,  and  it  varies  very  much  in  its  character  in  different 
places.  It  is  often  of  the  most  ordinary  aspect,  consisting  of  the 
usual  admixtures  of  hornblende  and  felspar,  and  not  at  all  distin- 
guishable from  those  which  appertain  to  the  stratified  parts  of  the 
island.  This  modification  passes  as  usual  into  one  in  which  the 
constituent  pans,  from  their  minuteness  and  intimacy  of  mixture^ 
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caofiot  be  distuigui^d,  and  which  ought  therefore  to  be  con- 
videred  a  basalt^  $lace  no  other  criterion  can  be  established  between 
the  two,  the  variable  proportions  of  hornblende  and  felspar  aloAe 
admitting  of  no  better  or  more  defined  limit  than  this.     Mor^e 
generally  in  these  mountains  the  greenstone  assumes  a  lar^e  grain 
woA  v-ery  coarse  tcKture^  and  in  some  cases  the  sepa^rate  substancjp s 
exhibit  crystals  of  a  quarter  gof  an  inch  ia  dimension,  while  the 
hoUows  which  4xe  found  in  th^  rocks  are  sometimes  occupied  by 
detached  crystals  of  hornblende*     The  .felspar  in  the^  e:}^niplQi 
is  often  of  a  ;^eemsh  hue.     This  rock  appeals  remarkably  perma- 
oenti  showing  few  traces  of  waafie  or  decoix^posiiion  of  the  surface^ 
and  it  is  of  this  particular  variety  that  the  rugged  summit  of  Qai!S- 
Ven  is  composed.      Among  the  finer  grained  varieties  a  remark- 
ijble  land  is  found  on  the  borders  of  the  romantic  lake  Ck)r« 
m^ky  wiheee  it  lies  in  detached  blocks  roUed  dow4;i  fi:om  the  sur- 
rouncEng  mountams.  It  is  honey-combed  into  large  cavities,  which 
adiow  the  hand  itoenter  de<qply  witjban  them^  while  ^t  the  same  time 
iJk  jur&c»  are  ahooat  4s  friosh  as  if  i%ceqtly  broken^  showing  non^ 
0f  jfiat  irjmfety  staiflL  which  attends  the  decoppyposition  of  greenstones 
in  cgeneral.    Thdse  (blocks  are  extremely  sonorous,  and,  nptwith* 
ataoding  dhdv  ]diii:kness^  they  xing  when  struck,  with  a  ^.und  as 
^at  as,  Aiid  pa-eoisely  similar  to,  thint  of  a  thin  vessel  pf  cjMst  iron* 
In  trthier  flaci^s  'the  ^me  rock  is  found  «t;udded  over  with  large  d^r 
Cached  pwtiiherimces  ^resembling  pedunculated  fimgit  ^or  hjige  luuls 
liriiffen  into  It.    The  last  ?irarie^  which  I  ^hall  mention  is  *foun4 
in  the  aamie  pta^scs,  and  ijt  tis  rthe  mos;t  ;remarkahl«,  ;since  it  pscaent9 
«  modification  of  ibrap  hithei^p  undescribed*     It  forma  a  great  por- 
tion :of tthat  jnaked  and  ^tmW  sv«th(i^  which  I  have  already  desc^bed 
ia  the  general  aooount  iof  ;this  ^apot^  rb^og  disposed  in  enormpup 

tmooth^  indii^edlnfds  «xtendingt  vrithouti6«|ire .or  «(^.^4ecaair 
Vol,  hi,  i 
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position  or  fragment  arid  without  symptom  of  vegetable  life,  front 
the  borders  of  the  lake  to  the  summits  of  the  mountains.  Of  its 
interior  extent  I  have  no  means  of  judging,  since  it  is  inaccessible^ 
This  rock  is  composed  fundamentally  of  felspar  and  hornblende", 
the  parts  being  always  distinct  and  crystallized  in  various  sizes,  so 
as  to  form  varieties  more  or  less  coarse.  The  felspar  predominates 
in  the  compound,  and  is  either  glassy  or  inclining  to  that  variety ; 
at  times  indeed  quite  opake.  To  these  is  superadded  hypersthene, 
t)ut  it  is  neither  so  abundant  as  the  hornblende,  nor  is  it  found  90 
generally  dispersed  through  the  rocks.  •  It  is  traversed  by  veins  of 
basalt,  and  by  veins  containing  hypferJthene  in  a  larger  and  more 
distinct  form. 

The  other  rocks  which  are  found  in  the  CuchuUin  hills  may  aU 
be  comprehended  under  the  general  term  of  clinkstone.  I  find  it 
impossible  even  to  conjecture  the  relative  spaces  which  are  occu* 
pied  by  the  rocks  of  this  division  and  the  greenstones,  but  I  have 
already  said  that  the  greenstones  appeared  to  me  most  prevalent; 
In  the  southern  parts  of  the  CuchuUin  they  undoubtedly  are  so, 
but  I  am  inclined  to  think  that  in  Blaven,  and  in  those  hills  which 
contain  the  light  coloured  syenite  mixed  with  darker  coloured  rocks 
and  which  are  as  I  have  already  noticed  so  easily  distinguished  at  a 
distance,  the  dark  rocks  will  be  chiefly  found  to  consist  of  clink- 
stbne.  The  varieties  which  occur  are  as  numerous  as  they  usually 
are  in  the  diflferent  situations  in  the  western  islands  where  this 
rock  is  found,  with  the  single  exception  of  Arran,  which  presents 
an  infinite  and  instructive  variety  of  them  in  all  their  modifications 
and  transitions.  In  general  the  clinkstone  is  sitople  in  its  compo- 
sition, and  of  a  dark  lead  blue,  which  sometimes  assumes  a  brighter 
hue,  arid  occasionally  passes  through  various  tints  to  a  pale  whitish 
gray  or  ash-colbiin     In  many  places  it  is.porphyritic,  tbe.porphyw 
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ties  putting  on  a,  great  variety  of  aspects  varying  with  the  colour 
of  the  base,  the  quality  of  the  felspar  which  forms  the  crystals, 
their  magnitude,  and  the  density  of  their  aggregation.  Blaven 
offers  a  remarkable  variety,  in  which'  solitary  crystals  of  glassy  fels- 
par nearly  two  inches  in  length  are  sparingly  disseminated  thrpugh 
the  ground.  The  beautiful  variety  consisting  of  pure  white  crystals 
in  a  ground  of  dark  blue,  which  is  found  in  Raasa,  also  occurs  in 
Glamiclu  But  it  would  be  fruitless  to  describe  these  varieties. 
In  the  same  bill  it  is  found,  of  an  amygdaloidal  texture,  but,  as  far 
as  I  have  examined,  the  cavities  contain  only  crystallizations  of 
-epidote  similar. to  those  occuring  in  the  greenstone  whiph  I  have 
already  mentioned.  , 

Su(:h  are  the;  rocks  which  a$  far  as  my  pbservations  extended 
-form  that  mass,  which,  for  want  of  a  better  genera)  term,  I  have  dje- 
.signated  by  the  name  of  mountain  trap.  It  is  however  evident  that 
the  rugged  aspect  and  permanency  of  these  hills  cannot  in  any  de- 
gree be  attributed  to  the  clinkstone  which  enters  into  their  compo- 
sition. We  have  examples  sufficient  in  Mull  and  in  Arran  to  $how 
that  hills  of  clinkstone  always  form  in  the  progress  of  their  decom- 
position a  feeble  and  smooth  outline.  The  same  indeed  occurs  in 
these  very  hills,  since  the  outline  of  Glamich,  and  of  the  other 
-mixed  hills  in  Whith  clinkstone  forms  the  dark  part,  is  equally  tame 
and  rounded.  Frotn  this  knowledge  we  are  led  still  more  strongly 
to  conclude  that  the  hard  and  serrated  summits,  and  even  the  main 
body  of  the  hills  which  present  them,  are.  composed  of  so^e  of  the 
varieties  of  greenstone  hefore  described,  and  hence  to  conjecture 
that  this,  substance  forms  their  principal  ingredient,  and  that  the 
clinkstone  is  only  found  on  those  outskirts  where  tte  passage  or 

change  into  syenite  takes  place.     We  have  I  fear  no  means  even  of 

*  ■  -         .*        .  '        • ' 

i/conjecturing  the  causes  of  the  difference  either  in  the  disposition  or 

I  2 
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in  the  duralnlity  of  these  motmtiob  greenstones  and  thoM  of  tlif 
stratified  trap,  or  of  formidg  any  probable  conclusian  respecting  their 
seras  of  formation.  Mu^h  rettudns  to  be  leirnt  before  we  can  atbdm 
to  an  accurate  knowledge  of  these  focks^  and  there  is  much  yet  re- 
maining for  future  observers  in  the  ground  which  I  hvre  now  trod^ 
den.  But  it  is  not  an  easy  task  to  ascend  these  pinnacles  and  to 
traverse  this  rocky  desart  even  in  summer,  and  summer  seems 
never  to  shine  on  them— ^t  least  it  has  never  yet  shone  for  me. 

I  must  now  proceed  to  consider  the  Jast  rode  wlich  remains  un- 
described,  the  Syenite. 

In  describing  the  Guchullin,  I  have  for  the  sake  of  contrast  in- 
troduced so  many  of  the  most  remarkable  features  of  the  other 
group,  which  I  have  distinguished  by  the  name  of  the  Red  HHIs, 
that  the  less  will  remain  to  be  said  respecting  them.  They  are  in* 
variably  characteriied  by  the  lumpish  roundness  of  their  oudtnc 
The  cause  of  this  consists  evidently  in  their  rapid  decomposidon, 
and  in  the  accumulations  of  fragments  which  cover  not  only  their 
sides  but  their  summits  so  completely,  as  to  preclude  in  most  places 
any  view  of  the  naked  rock.  Thdr  elevation  I  have  formerly  ob- 
served is  much  less  than  that  of  the  CuchuUin,  and  I  have  also 
remarked  that  they  form  a  separate  assemblage,  interfering  at  then: 
bases  only  by  indentation  or  approximation,  and  bring  always  daa- 
titagmshed  from  the  latter  both  in  character  and  ccmiposidon.  The 
summits  most  convenient  of  access  are  those  of  Ben-*narGaillich  nesr 
Broadford,  with  its  dependencies,  and  the  somewhat  insulated  moun- 
tain of  Glamich  above  Sconser,  the  highest  of  the  group.  As  Ben- 
narCaiUich  presetrts  the  greatest  simplicity  of  comporition,  I  vrill 
describe  it  first.  It  forms  part  of  a  group  which  descends  into  the 
plain  by  various  acute  ridges,  reaching  into  Strathraore  and  the  head 
of  Loch  Slapin  on  the  soudiem  side,  and  extending  towards  Scalpa 
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ob  Ae  northern,  k  offers  uo  reaarkabje  variety  of  composition^ 
but  appears  to  consist  of  yarious  modifications  of  that  syenite  about 
to  be  described,  to  which  on*  a  former  occasion  I  proposed  that  the 
name  should  be  limited,  the  syenite  connected  with  the  trap  for- 
mation* Those  who  are  acquainted  with  the  syenite  of  Arran,  of 
wluch  the  main  constituent  is  felspar,  will  recognize  in  this  a  similar 
rock,  of  which  examples  may  also  be  found  in  the  ndghbouring 
island  of  Raasa,  as  well  as  in  many  other  of  the  Western  islands. 
The  hill  of  Glamich  may  besdected  as  a  specimen  of  thosie  which  arei 
formed  of  syenite  and  of  clinkstone,  both  of  which  are  in  this  case 
strongly  marked,  since,  as  already  mentioned,  the  former  displays  its 
reddish  yellow  hue,  and  the  latter  a  dark  blue  tint  In  other  respects 
there  is  no  difference  between  these  rocks  in  the  general  disposition, 

which  is  in  both  equally  irregular  and  ill  defined.  I  could  not  dis-» 
cover  the  contact  of  these  substances,  but  atn  convinced  from  other 
observations  that  they  are  connected  by  a  common  bond  of  tran-* 
tttion  or  of  position,  and  that  they  present  no  essential  differences 
in  geological  relations.  As  the  syenite  of  this  hill  presents  no 
peculiar  varieties^  and  as  th^  clinkstone  has  been  already  described| 
one  common  description  of  the  former  will  serve  for  the  whol^ 
group.  There  is  probably  cause  for  me  to  regret  that  I  could 
procure  no  more  extensive  access  to  the  hiUs  of  this  group^ 
but  the  uninhabited  and  desart  state  of  this  tract  of  country  renders 
it  nearly  impossible,  since  the  limits  of  the  longest  day  are  insuffi- 
cient for  then:  examination,  and  since  the  storms  a^  rains  of 
tills  wild  island  form  but  a  dreary  canc^y  to  its  rocky  pillow. 
I  can  therefore  add  nothing  more  precise  to  the  general  idea  I 
have  already  ^ven  of  the  connection  of  the  syenite  with  the  trap 
«id  with  the  dinkstone.  The  light  coloured  rocks  which  belong 
to   the  gnmp  appear  in  all  caMi  to  «QBust  of  the  tevecai  varj* 
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eties  of  syenite  which  will  be  described  hereafter,  while  the  daric 
onies,  with  the  exception  of  some  greenstone,  seem  to  be  every 
where  formed  of  clinkstone.  The  tendency  of  these  syenitic 
substances  to  decomposition,  explains  the  weathered  appearance 
of  the  mountains  which  I  have,  characterized  by  the  name  of 
the  Red  Hills,  and  the  accumulation  of  the  fragments  which 
result  from  it,  accounts  for  the  roundness  and  tameness  of  their 
outline.  These  causes  very  generally  impede  the  view  of  the 
natural  rock.  Wherever  it  can  be  seen  it  appears  to  possess  the 
disposition  which  is  I  believe  invariably  characteristic  of  this  class  of 
rocks,  forming  large  irregular,  beds,  much  rifted  and  fissured,  and 
never  continuous  in  inclination  and  extent  for  any  considerable  space. 

It  might  be  deemed  important  to  determine  here  the  nature  of 
the  junction  between  the  dark  clinkstone  and  the  light  coloured 
syenite,  but  if  it  has  not  been  discovered  here,  it  is  fortunately  visible 
in  other  places,  while  at  the  same  time  the  community  of  these  two 
rocks,  in  almost  every  circumstance  but  colour,  seems  to  bespeak  a 
conunon  position.  Ben-y--chat  in  MtiU,  and  many  situations  in 
Arran,  present  examples  of  this  connection,  nay  in  some  cases  of  a 
perfect  transition.  .  The  phenomena  visible  in  Rum,  in  St.  Kilday 
and  in  others  of  the  Western  islands  conincide  with  these,  and 
offer  a  proof  which  may  by  a  fair  analogy  be  extended  to  Sky, 
that  there  is  a  community  of  geological  position  in  these  two 
rocks. 

I  have4||[iuch  more  reason  to  regret  the  insuperable  difficulties 
which  I  experienced  in!  attempting  to  trace  the  connection  between 
the  syenite  and  the  stratified  rocks,  the  sandstones  and  limestones 
which  were  described  in  the  commencement  of  this  paper. 

The  only  real- contact  Of  this  substance  with  those  strata  is  to  be 
seen  at  themwble  limestone  in  Stfatfi,  and  I  ha^e  traced  it  in  the 
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excavadons  made  for  quarrying  that  marble.  I  have  alwaya  found 
the  marble  much  indurated  and  very  much  coloured  at  the  contact,  be- 
ing at  the  same  time  contaminated  v^ith  silica  and  other  earthd;  while 
the  syenite  itself  in  the  same  places  appears  rotten.  Although  in  a 
general  sense  the  contact  of  these  two  rocks  may  be  said  to  beTisible 
in  various  parts  of  this  tract,  some  accident  or  other  always  occurs 
at  the  point  of  meeting,  to  prevent  the  real  contact  frorii  being  seep. 
If  it  is  of  small  extent  it  is  overgrown  with  soil  and  herbage ;  if  it  is 
of  great  dimensions,  there  is  a  chasm  intervening  which  is  filled  with 
fragments  and  rubbish.  Thus  the  contact  at  Kilbride,  which  would 
otherwise  prove  instructive,' is  overwhelmed  and  invisible.  I  wds 
equally  unable  to  find  any  place  on  the  eastern  side  where  its  junction 
with  the  upper  of  the  secondary  strata  could  be  observed,  though  it 
unquestionably  takes  place  .near  Broadford  ;  the  soil  is  every  where 
a  deep  peat  completely  covering  the  rocky  surface.  It  may  pro- 
bably be  found  on  the  shores  between  Broadford  and  Scalpa.  I 
know  not  that  there  is  much  to  regret  in  not  having  seen  more  of 
its  connections  with  these  strata,  since,  if,  as  I  believe  is  undoubted, 
it  has  the  same  reUtion  to  them  as  the  trap  has,  no  instruction  fur- 
ther than  that  which  we  already  have  can  be  derived  from  such 
'  knowledge.  It  will  be  found  indifferently  interfering  with  every 
'  one  of  the  strata,  and  consequently  no  judgment  of  priority  or  pos- 
teriority to  any  can  be  formed  respecting  it. 

The  basis  of  the  syenite  is  a  substance  which  having  been  gene- 
rally received  as  a  felspar,  I  shall  describe  as  such;  altl^gb  not  con- 
vinced of  a  sufiicient  identity  in  the  composition  of  these  two  sub- 
stances. In  its  softest  state  it  maybe  considered  as  a  clay  stone, 
since  it  offers  no  difiereiices  in  character,  while  in  a  state  of  some- 
what greater  induration  it  becomes  a  clinkstone,  and  when  more 
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hM'dened  it  is  knoM^  by  the  name  of  contact  felspar.    As  ipedmttis 
^ccur  iti  this  simple  state  they  must  be  considered  mineralo^cally  m 
examples  d  thae  •Afferent  aubstances,  although  in  a  geological  sense 
we  canMt  without  troublesome  dicumlocution  and  great  coz^isuMi 
i^fisider  diem  under  any  but  the  general  term  already  adc^ed.  The 
cdkmr  <^  this  base  varies  from  ochrey  yellow  and  dirty  A^  cdoiir 
to  gray :  it  is  often  cavernous  and  £Ued  with  a  fermginoufi  day.     In 
othw  situ^bns  it  contains  crystals  of  felspar,  either  of  the  same  '^r 
cf  a  dilS^ent  colour^  and  tlnis  fixrms  various  kinds  <£  porphyry. 
Tlie  pradominant  Ibrm  however  is  that  whence  its  xame  has  beepi 
imposed,  an   aggregate  of  felspar  and  hornblende,    in  which  the 
hornblende  generally  bears  a  very  small  propordon  to  the  other 
ingredient:   the  poiphyritic  diameter  is  sometimes  added  to  this 
mixture.     In  some  rare  instances  quartz  enters  into  tts  ooiilfK)^tioA, 
and  in  such  instances  it  trenches  near  upon  the  syenitic  gmodte,  a 
disdnction  concermng  which  I  have  qpdcen  in  the  paper  t>n  Qkfi 
Tilt,  to  be  found  in  this  vohmie.   More  rarely  ^U  it  contains  suca, 
and  in  this  case  it  becomes  utterly  hnposnble  to  /^ttngittsh  it  fixdn 
those  granites  which  contain  crystals  of  .horahlende  ^superiodded  rfo 
the  usual  tbi^defold  mixture  of  quartz,  fUspar  and  mica.    Under 
such  drcumstances  it  Is  quite  conceivable  that  specimens  ahonld  be 
met  with  irom  which  ihe  horriblende  was  absent^  since  esien  in 
those  I  have  described,  it  is  very  thinly  scattered  through  the  'maas* 
In  sudh  a  case,  should  it  Doour,  aDaineral(^y^  lunaasisted  by  geological 
observationfifwould  tend  to  :misbad  us  in  reasoning  jrespeciing  its 
pmition,  and  *we  3je  thus  driven  to  acknowledge,  in  geological 
description,  the  necessity  ^of  isuperadcUng  to  jmineral  characters  an 
accurate  knowledge  of  the  connections  c£  a  rodk,  irespecting  which 
we  are  reasoning :  1  must  therefore,  from  a  geological  ^knowledge  of 
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the  position  of  these  rocks,  refer  them  to  the  syenite  family,  although 
had  I  met  with  the  same  specimens  connected  with  a  mountain  of 
granite,  and  lying  under  mica  slate,  I  should  have  referred  them  to 
the  granites. 

This  is  far  from  being  the  only  case  in  nature  where  mere 
mineral  distinctions  are  insufficient  to  determine  the  geological 
situation  of  a  rock.  In  the  stratified  classes  of  rocks,  both  primary 
and  secondary,  these  resemblances  are  frequent,  since  it  is  often 
impossible  to  distinguish  quartz  rock  from  sandstone,  the  breccias 
which  it  contains  from  the  more  recent  graywacke,  ancient  clay 
date  from  recent,  or,  as  I  have  shown  in  this  very  account  of 
Sky,  primitive  from  secondary  limestones.  The  same  rocks  seem 
in  some  cases  to  have  been  repeated  at  different  epochas^  while  in 
ethers  diey  show  vatiations  which  may  perhaps  be  the  results 
of  postericMT  changes  operating  on  the  first  deposits  rather  than 
the  consequences  of  original  differences. 

Two  other  varieties  of  this  rock  occurred  to  me  which  mav  be 
mdidoned,  although  possessing  no  peculiar  interest.  In  the  one 
chlorite  formed  a  constituent  part,  and  in  the  other  a  greenish  com«- 
pact  steatite  was  intermixed  with  the  felspar  and  hornblende,  the 
toXsX  compound  being  tiot  much  unlike  the  poncelain  gnmite  of 
GbrnwalL 

Befere  I  conclude  these  remarks  on  the  trap  and  syenitic  rocks  of 
fiky,  it  will  not  be  superfluous  to  enunserate  the  striking  external 
features  in  which  rocks  so  nearly  associated  .differ.  * 

The  laCtDiratain  trap  of  the  Cuchuilin  is  most  stroogiy  dstSnguiahed 
from  the  stratified  in  the  difierence  of  its  di^osiil&on,  in  dae  absence 
of  the  eoiumntf  forms  and  decomposing  tendency,  and  in  the  bar- 
renness of  its  surface  compared  with  the  deep  toil  and  highly  clothed 
TOgetaUe  surface  of  the  latter.     In  its  superior  permaneDce,  a  per- 
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manence  by  which  it  appears  to  brave  the  eieternal  war  of  the  ele* 
ments  which  surround  it,  it ,  is  no  less  distinguished  from  the 
stratified  trap  than  it  is  from  the  neighbouring  Red  mountains^ 
whose  rapidly  decomposing  summits  covered  with  fragments  have 
long  lost  their  characteristic  forms,  hastening  with  daily  and  visible 
waste  to  the  level  of  the  plain  below.  It  is  equally  distinguished 
by  its  general  aspect,  being  commonly  separated  by  marked  features 
from  the  terraced  trap  with  which  it  is  associated,  and  no  less  so  from 
the  Red  hills,  with  which,  however  associated  in  almost  a  common 
group,  it  forms  no  union.  In  mineral  composition  it  also  difieis 
widely  from  these,  hornblende  forming  its  predominant  and  charac- 
teristic ingredient,  as  felspar  does  that  of  the  latten  From  the 
terraced  trap  it  differs  less  in  composition,  since  hornblende  is  the 
predominant  ingredient  of  both,  but  it  never  like  this  contains  amyg- 
daloids  and  beds  of  tufo,  neither  does  it  entangle  coal,  sandstone  or 
ironstone,  or  exhibit  the  beautiful  zeolites  so  abundant  in  the 
terraced  trap. 

If  there  were  any  theory  of  the  formation  of  the  rocks  of  this 
class  on  which  we  could  rely,  it  would  not  be  useless  to  examine 
how  far  their  distinctness  of  character  and  appearance  was  consonant 
to  it,  or  how  hx  they  differed.  Although  my  chief  object  has  been  to 
describe  the  geological  features  of  the  island,  yet  I  may  suggest  that 
such  an  independence  of  character  and  form  seems  to  imply  at  least 
that  some  independence  in  circumstances,  as  well  as  in  time,  has 
accompanied  the  formation  of  these  several  portions  of  a  rock 
associated  in  so  many  other  essential  parts  of  their  leading  characters. 
But  the  time  for  discussing  questions  of  this  nature  does  not  appear 
yet  to  have  arrived,  and  conjectures  may  be  left  to  the  ingenuity  of 
those  to  whom  they  afford  a  source  of  gratification. 

With  this  rock  I  terminate  the  history  of  the  principal  rocks 
of  Sky. 
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When  speaking  of  the  alluvial  rocks,  I  did  not  mention  granite, 
as  I  did  not  find  any  rolled  stones  of  this  substance.  But  as  I  ob- 
served it  employed  in  the  construetion  of  a  bridge  not  far  from 
Sconser,  I  conclude  that  it  is  somewhere  to  be  found  and  probably 
in  this  state,  as  I  saw  no  reason  to  suspect  its  existence  any  where, 
as  a  fixed  rock. 

I  have  reserved  to  the  last  the  consideration  of  the  trap  veins 
which  are  found  in  such  abundance  throughout  the  whole  of  this 
island,  because,  on  account  of  their  number  and  the  interesting  cir- 
cumstances which  attend  them,  they  would  have  led  to  a  perpetual 
interruption  of  that  description  which  required  to  be  unbroken. 
I  have  here,  as  on  other  occasions,  applied  to  these  veins  the  general 
term  trap,  for  the  same  reasons  which  I  assigned  in  speaking  of  the 
rocks  of  this  class,  namely,  that  they  vary  in  composition,  although 
basalt  is  certainly  the  prevalent  substance  in  them  here  and  every  where 
else.  The  order  which  I  have  allotted  for  them  in  this  description 
is  also  the  order  which  they  hold  in  nature,  since  they  traverse 
every  rock  that  lies  in  their  way  from  the  most  ancient  to  the  most 
recent,  seldom  suflfering  any  change  either  of  direction  or  com- 
position in  this  varying  course.  As  the  same  vein  is  therefore  found 
to  pass  indiscriminately  through  rocks  of  all  ages,  it  is  plain  that  its 
association  with  these  can  afibrd  no  register  of  the  period  of  its 
formation.  If  there  were  ten  different  periods  in  which  these  veins 
had  been  formed,  we  must  be  contented  in  most  cases  to  prove  but 
one,  a  period  posterior  to  that  of  the  latest  stratified  substance  through 
which  they  pass.  It  is  only  where  they  interfere  with  each  other 
that  a  register  more  extensive  than  this  can  be  found.  I  have 
always  assiduously  sought  for  such  examples  wherever  these  veins 
abound,  and,  among  other  places,  in  Sky,  but  have  never  yet  found 
more  than  two  distinct  sets«     This  number  I  have  also  observed  i% 

k2     — 


76  Dn  Mac  Culloch's  Sketch  of  the 

Rum.  Two  distinct  sets  are  perfectly  visible  both  near  Loch  Scavig 
and  at  Strathaird,  and  the  examples  are  unquestionable,  since  those 
of  one  period  hold  their  course  through  the  other  in  every  direction^ 
with  the  same  pertinacity  and  distinctness  as  the  first  do  through 
the  fundamental  rocks.  We  have  no  means  of  knowing  what  difr- 
tance  of  time  has  intervened  between  these  veins.  The  angle  of 
their  courses  with  the  horizon  is  various,  but  in  a  very  considerable 
proportion  it  is  vertical  or  nearly  so. 

They  are  of  frequent  occurrence  in  the  mica  slate  of  the  distri<i 
of  Sleat,  and,  as  far  as  I  have  seen  them,  they  are  here  basaltic. 
They  also  abound  in  the  sandstone  at  Loch  Eishort,  where  they  are 
of  considerable  size.  From  this  bed  they  are  readily  traced  through 
the  superincumbent  ones  as  far  as  the  most  distant  surface  of  the 
limestone,  and  here  I  have  always  lost  them.  In  several  attempts 
for  that  purpose,  I  never  could  discover  their  continuation  through 
the  syenite,  and  am  therefore  inclined  to  think  that  they  are  prior 
to  it.  To  ascertain  this  fact,  I  caused  a  portion  of  the  marble  bed 
which  was  traversed  by  two  of  these  veins  to  be  cleared  away  to 
its  contact  with  the  syenite,  and  found  that  the  whole  mass  termii- 
nated  together  against  it,  leaving  in  my  mind  little  doubt  that  the 
syenite  was  posterior  to  the  veins.  This  fact  has  a  double  bearing : 
it  might  be  argued  that  the  stratified  rocks  reposed  on  the  syenite, 
since  the  nature  of  the  contact  between  stratified  and  unstratified 
rocks  is  always  such  as  to  admit  of  a  double  interpretation,  unless 
where  veins  of  the  one  are  seen  decidedly  ramifying  from  its  mass 
into  the  other.  But  if,  as  in  this  instance,  the  trap  vein,  which  we 
know  to  hold  in  all  cases  an  unchecked  progress  through  opposing 
rocks,  is  cut  off  by  the  unstratified  rock,  the  syenite,  it  is  plain  that 
the  stratified  rock  which  that  vein  traverses  has  also  been  broken 
by  it,  and  that  the  syenite  in  this  particular  case  is  posterior  to  the 
limestone,  and  of  course  to  all  that  body  of  rock  which  precedes  it. 
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It  follows  then  that  the  syenite  is  posterior  to  the  trap  veins,  and  a 
further  confirmation  of  this  is  found  near  Scavig,  where  a  set  of  trap 
y^ns  is  also  to  be  seen  which  traverses  the  red  sandstone,  but  does  not 
pass  through  the  incumbent  trap ;  therefore  the  syenite,  and  the  moun- 
tain trap  of  the  Cuchullin,  are  each  posterior  to  one  set  of  trap  veins» 
This  adds  a  probability  to  my  conjecture,  that  the  mountain  trap  and 
the  syaiite  are  of  one  period ;  it  cannot  be  said  to  prove  it  because  we 
have  no  means  of  knowing  whether  or  not  these  separate  sets  of  veins 
belong  to  one  period  or  to  more.  Community  of  structure  proves 
nothing  in  this  case;  they  are  equally  formed  either  of  a  coarse  basal* 
tic  substance,  which  can  scarcely  in  strictness  be  called  basalt,  or  of 
porphyritic  trap ;  and  would  be  with  still  less  propriety  denominated 
greenstone,  since  the  two  substances,  whose  distinct  union  forms  this 
latter  rock,  and  whose  imperceptible  mixture  is  supposed  to  form  the 
other,  cannot  be  traced  in  it,  . 

But  I  must  not  terminate  the  history  of  these  veins  which  appesur 
in  such  a  prc^sion  of  Intersections  in  the  vicinity  of  Scavig,  without 
remarking  that  howev^  numerous  they  may  be,  and  consequently 
however  large  the  space  which  they  occupy,  they  produce  little  or 
no  disturbance  in  the  regularity  of  the  sandstone  beds  which  they 
traverse,  nor  does  that  rock  appear  to  undergo  any  alteration  in 
their  vicinity.  This  remark  will  appear  the  more  necessary  hereafter^ 
when  I  shall  describe  a  similar  but  infinitely  more  striking  pheno- 
menon at  Strathaird. 

There  is  a  second  set  of  veins  however,  which  traverse  not  only 
the  mountain  trap  but  the  veins  first  named,  and  which  are  clearly 
of  a  posterior  date.  These  are  much  smaller,  often  indeed  not  ex- 
ceeding half  an  inch  in  breadth,  and  are  composed  of  an  extremely 
fine  and  hard  black  basalt.  They  are  less  abundant  than  the  first 
where  even  tbey  exist,  and  they  are  not  found  in  nearly  so  many 
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situations.  They  are  to  be  observed  pretty  frequently  passing  through 
the  rock  at  Coruisk,  and  through  the  greenstone  and  clinkstone  of 
Garsven,  in  the  neighbourhood  of  which  latter  they  abound.  Their 
compactness  and  lustre  are  frequently  so  great  that  they  approach  in 
appearance  to  that  pitchstone  which  forms  the  basis  of  the  beautiful 
columnar  porphyry  of  Egg.  In  addition  to  this  feature  they  are 
strongly  distinguished  from  the  trap  veins  that  traverse  the  sand- 
stone by  the  intimate  and  almost  inseparable  union  which  they  form 
with  the  body  of  the  rocks  which  they  traverse,  whereas  the  latter 
are  separated  with  the  greatest  ease. , 

There  is  still  another  set  of  veins  found  in  this  place,  which  how- 
ever even  and  compact  they  may  appear  on  a  fresh  fracture,  and  thus 
resembling  basalt,  appear  to  consist  of  clinkstone.  This  may  be  con- 
cluded from  the  facility  with  which  they  decompose  at  the  surface 
into  a  greyish  or  whitish  earthy  looldng  substance,  and  from  the 
depth  of  that  decomposition.  They  are  further  distinguished  by  the 
frequency  and  minuteness  of  their  ramifications,  which  are  often 
drawn  out  to  the  size  of  a  thread.  Veins  of  this  description  have  not 
as  far  as  I  know,  been  noticed,  but  they  are  not  uncommon  in  the 
western  islands,  and  they  abound  particularly  in  some  parts  of  the 
Long  isle ;  in  this  place  they  are  chiefly  seen  on  the  borders  of 
the  small  and  picturesque  lake  Coruisk,  and  are  found  traversing  the 
hypersthene  rock,  as  well  as  the  veins  themselves,  which  consist  of 
this  mineral. 

ELaving  now  described  the  trap  veins  which  pass  through  the 
mountain  trap,  and  those,  perhaps  more  important  ones  as  far  as  re- 
lates to  that  rock,  which  do  not  pass  through  it,  I  must  turn  the 
reader's  attention  to  those  which  are  found  in  the  stratified  trap. 
These  are  not  very  abundant,  but  may  be  seen  distinctly  among 
other  places  on  the  western  shore,  traversing  the  lofty  cliffs  in  various 


Mineralogy  of  Sky.  79 

but  generally  perpendicular  directions.  They  are  of  a  very  large 
6ize,  and  are  frequently  stratified,  a  circumstance  not  uncommon  in 
basaltic  veins.  They  do  not  resemble  the  small  ones  of  the  second 
rank  which  Lhave  described  already. 

If^  as  some  have  seemed  inclined  to  do,  we  should  adopt  a 
notion  that  all  trap  veins  were  of  the  same  period,  the  existence 
of  these  in  the  stratified  trap,  while  they  were  absent  from  the 
mountain  trap,  would  lead  us  to  conclude  that  this  latter  was 
a  posterior  formation  to  the  other.  This  is  possible,  and  I 
have  certainly  no  proof  to  the  contrary.  But  from  what  I  have 
shown  respecting  the  certainty  of  two  distinct  sets  of  these  veins,  and 
the  possibility  of  more,  it  is  plain  that  they  can  prove  nothing  re- 
specting either  the  difference  or  identity  of  these  two  rocks.  If  there 
are  two  sets  of  veins  there  may  be  three  or  more. 

As  no  useful  purpose  is  served  by  describing  all  the  trap  veins  which 
abound  in  these  countries,  I  shall  pass  over  many  which  offer  no  inter- 
esting features  in  themselves,  and  are  of  no  evidence  in  geological  in- 
duction,  and  finish  by  describing  those  that  are  to  be  seen  at  Stra- 
thaird, which  are  well  worthy  of  notice  on  account  of  their  extraor- 
dinary number,  and  of  some  pardcular  appearances  by  which  they 
are  distinguished.  I  have  dready  slightly  mentioned  them  in  the 
general  description  of  this  coast :  I  must  now  be  more  particular, 
and,  to  give  an  idea  of  their  general  appearance,  I  have  subjoined 
what  must  rather  be  considered  as  a  plan  than  a  drawing,  since  the 
formality  of  the  subject  admits  of  nothing  else.*  I  pointed  out  their 
extraordinary  numbers,  and  may  now  add  that  in  consequence  of 
their  frequency  they  nearly  equal  in  some  places,  when  collectively 
measured,  the  stratified  rock  through  which  they  pass.  I  have 
counted  6  or  8  in  the  space  of  50  yards,  of  which  the  collective  di- 

^  See  PI.  4.  6g»  3. 
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meitsions  could  not  be  less  than  60  or  70  feet.  This  remark  is  not 
mere  matter  of  curiosity^  it  leads  to  geological  inferences  not  un^ 
\v0rth7  of  regard,  as  will  be  presently  seen.  Their  direction  is 
almost  invariably  either  vertical  or  slightly  inclined  from  the  plumb, 
and  they  present  therefore  a  perpetual  parallelism  along  the  coast. 
They  are  equal  throughout,  and  never  ramify,  and  although  they 
vluy  from  5  feet  to  SO  in  breadth,  they  more  commonly  are  of  a 
dimension  not  exceeding  10  feet.  It  is  v^ell  known  that  the  perma«- 
nence  of  trap  veins  is  sometimes  less,  sometimes  greater  than  that 
of  the  surrounding  rocks.  Hence  they  sometimes  project  like  walls^ 
while  at  others  their  ruin  produces  fissures  or  caves.  This  latter 
effect  hus  taken  place  here,  matking  a  great  tendency  to  decompo^ 
sition  in  these  veins,  since  the  including  rocks  do  not  seem  to  be  of 
a  very  durable  nature.  The  depth  to  which  they  have  been  excft* 
Vated  is  often  very  considerable :  ia  the  case,  of  the  spar  cave  inclu- 
ding the  external  fissure,  it  cannot  be  less  than  250  feet.  In  comt^ 
quehce  of  this  wasting  it  happens  that  the  intermediate  cliffs  which 
remain,  have,  as  I  have  noticed  in  the  general  description,  the  a^ 
pearance  of  the  ends  of  walls }  and  as  they  also  sometimes  yield  and 
fall  aWay  behitid,  in  such  cases  they  present  the  appearance  of  iti«» 
sulated  square  pillars  of  matonry^  the  resemblance  being  rendered 
4>etfect  by  the  channelled  marks  of  the  strata  formerly  deicribed. 
These  veins  are  often  stratiEed,  or  more  ptopei'ly  speaking,  lami- 
nated in  the  direction  of  their  length.  They  are  generally  formed 
of  a  bluish  black  basalt  i  at  times  they  ate  porphyritic,  or  vary  in 
other  ways,  which  it  is  unnecessary  to  describe.  I  observed  in  Wie 
nodules  of  prehnite,  the  only  ocCfeisioii  oh  which  I  have  found  that 
raineml  in  veins  of  trap.  In  another  I  found  a  second  vein,  holding 
a  serpentine  course  through  the  first  in  a  somewhat  parallel  direaion, 
and  readily  distinguished  by  being  formed  of  a  much  more  black 


Mineralogy  of  Sky.  81 

durable  and  compact  basalt.  I  have  given  a  sketch  of  it.  (PL  2. 
fig.  3.)  I  may  finish  the  description  by  saying  that  the  continua* 
tions  of  these  veins  are  to  be  seen  between  Swenish  and  Kilbride, 
at  least,  veins  similar  in  appearance  and  equally  numerous,  but 
that  there  is  no  trace  of  them  on  the  opposite  shore  of  Sleat  in  the 
places  v^rhich  their  prolongations  would  cut:  they  are  not  therefore 
extensive  in  their  courses. 

It  has  been  so  general  an  observation  that  the  courses  of  trap  veins 
are  attended  with  disturbances  of  the  accompanying  strata,  that  it 
seems  almost  to  have  passed  into  a  rule  among  geologists. 
The  present  instance  is  a  most  remarkable  one  to  the  contrary. 
Although  they  are  here  so  numerous,  not  the  slightest  disturbance 
takes  place  in  the  evenness  and  the  horizdntality  of  the  strata  of 
sandstone  which  they  intersect.  There  is  neither  contortion,  bend«^ 
ing,  fracture,  or  displacement,  nor  do  they  appear  to  have  affected 
the  texture  of  the  rock,  since  it  is  the  same  both  at  the  place  of  coa- 
tact  and  at  a  distance  from  it.  Of  exceptions  to  general  rules  it  is 
rare  to  meet  with  any  so  pointed  and  so  strong;  and  though  there 
is  no  room  for  any  long  commentary  on  it,  I  cannot  entirely  quit 
this  very  remarkable  place  without  pointing  out  one  extraordinary 
effect  which  must  have  resulted  from  the  intrusion  of  these  veins. 
If  the  lateral  dimension  of  the  collective  veins  is  assumed  at  one 
tenth  of  that  of  the  stratified  rock,  (and  I  have  reason  to  think  this 
estimate  not  excessive)  it  is  phua^hat  the  stratified  rock  of  Strathaird 
must  have  undergone  a  lateral  extension  equal  to  that  quantity ;  a 
motion  so  great  that  it  is  extremely  difficult  to  reconcile  it  with  the 
present  apparent  repose  and  regularity  of  the  whole. 
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I  shall  now  proceed  to  describe  the  mineral  substances  whkh  I 
observed  In  Sky,  having  reserved  these  details  for  separate  coosi* 
deration,  lest  they  should  interrupt  the  connection  of  the  geological 
remarks  which  form  the  preceding  part  of  this  papen  The  most 
numerous,  and  not  the  least  interesting  of  these  minerals,  are  those 
of  the  zeolite  family.  They  are  to  be  seen  in  various  parta  of  the 
island,  but  are  to  be  found  in  the  greatest  beauty  and  variety  in  Ae 
clifl^  of  the  western  shore  between  Loch  Bracadale  and  Loch  Brittle. 
Talisker,  a^  it  is  the  most  accessible  of  these  places^  so  h  presents 
.the  richest  assortment  to  the  collector  of  specimens^  But  in  general 
the  mineralogist  oan  have  no  access  to  any  specimens  but  those 
whkh  fall  from  the  cliffs,  and  have  long  been  exposed  to  the  vio<» 
knee  of  the  sea  and  the  injuries  of  the  ur.  However  ^lendid 
thereforei.  tbey  mey  once  have  beep^  they  are  not  slways.  td  be 
fottiKi  ia  a  state  of  good  preservation.  It  is  moreover  o&ea  difficult 
to  ^dn  access  to  them  on  any  terms^  paitlcukrly  along  tjbe  oth/te 
poihta  of  this  wild  shore^  since-  it  is  so  beset  ^th  rocks  on  xiriiich  a 
dangerous  surf  is  almost  always  breaking,  that  it  requires  neither  com«» 
mon  good  weather,  nor  common  dexterity  in  the  maoagenent  of  a 
}^pBty  to  efled  a  landing  and  retreat  without  hazards 
.  hmkamt  is  the  most  cammoiOb  of  att  these  minerals  on  die  shore 
to  which  I  have  now  alluded^  and  it  is  found  in  the  greatest  jpro* 
fbsioli  at  Talisker.  k  sometimes  occupies  cavities  of  considecable 
size^  in  different  varieties  u£  the  trap,  but  seems  to  be  by  £Mr  die 
most  abimdant  in  those  earthy  and  little  compact  sorts,  for  wfaidi 
diere  is  no  name  ia  our  caitalogue  of  terms*  In  other  cases  it  fonuB 
flat  druses  of  considerable  extent,  occupfying  the  walls  of  fissures, 
while  in  a  third,  a  single  crystal  is  sometimes  seen  in  a  cavity  just 
sufficient  to  contain  it.  In  the  greater  number  of  instances  the  re- 
maining part  of  such  cavities  is  filled  with  the  filamentous  meso- 
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type  hsstezfyst  to  be  described,  and  the  crystals  dius  seem  to  be  im- 
bedded in  a  miss  of  cotton. 

The  size  df  the  cr^tab  varies  from  that  of  a  pin's  head  to  the 
ffixmeter  of  half  aofi  inch  ;  but  in  -generd  they  preeent  only  one  mo« 
flifica^on^  :^se  tweoty-ibur  sided  crystal  with  trapezoid^  faces,  of 
greater  or  less  tregularity.  The  only  other  form  which  I  found  was 
the  primiliTe,  land  of  that  1  prbcured  but  two  specimens,  while  a 
ship  might  be  k)acted  widi  the  trapezoidal  variety.  The  crystals  de* 
scribed  are  sometimes  >opake  and  white,  at  others  they  are  motded 
with  a  mixtute  ^  opafee  and  tran^arent  parts,  while  in  a  third, 
but  iess  commcQ  case,  diey  are  transparent.  In  ^diis  latter  case, 
when  minute,  they  sometimes  transmit  the  black  colour  of  the  .sui>^ 
jaoent  <basalt  to  icdnob  r&ey  ac&ere,  so  perfectly  as  to  resemble  a 
velvety  fui&oe  of  dilack  ^crystals.  In  similar  drcumstanccB,  trans- 
mitting theigceyish^r  ochry  a^onr  of  the  substance  to  which  they^ 
are  attached,  diey .  iqppear  to  possess  a  colour  which  a  more  narrow 
inspecdco  shows  tG^ibe  faUaciora.  A  few  specimens  however  occur 
of  a  flecrhred^  a  colour  ihsquently  found  in  ahnost  all  the  minerab 
of  l^£umly,  attdvery:pnBdomtnant  Inthe  different  zeolites  whidi' 
occur  at  01enIFarg)in  Perthshire.  I  also  found  a  solitary  lapeeimea 
of  a  pale  seagceen  >cdlour,  but  did  not  observe  diat  variety  of  a 
pale  bliiish  grey^  whick,  in  company  with  the 'flesh  toloured  an^ 
yellow  green^  I  have  seen  in  the  rocks  at  Larne  in  Irdkmd* 
.  Chabasite  is  found  in  «znilar  jcircinnstantes  on  the  same^hore, 
but  it  is  comparatively  G^'iisteynm-e  ocotsn-ence :  it  abounds  howeriep 
in  the.inocks  at  the  rSfeorr,  iv^diidi  for  a  considenafaie  ^aee  consist  of 
an  amy^aloid  fumtaimng  it  accompanied  by  stilbite.  it  is  h^e  ^o 
common,  occupying  cavities  of  greater  i  or  loss  magnitude,  Aal  a 
fourdi  or  fifth  part  of  die  total  iiulk  of  Jthe^rock  is  sometimes  oon- 

ttituted  hyvdie  diafaaske. 

l2 


84  Dn  Mac  Cul loch's  Sketch  of  the 

As  far  as  I  have  observed,  the  chabasite  which  I  have  described 
is  never,  like  the  analcime,  imbedded  in  the  filamentous  mesotype, 
but  is  not  unfrequently  associated  in  the  same  cavity  both  v^ith 
stilbite  and  with  analcime^  nor  is  it  unusual  to  find  minute  and  well 
formed  crystals  of  this  latter  substance,  imbedded  in  the  crystal  of 
chabasite.  In  some  cases  perfect ,  crystals  of  chabasite  are  lightly 
sprinkled  over  the  surface  of  crystals  of  stilbite,  adhering  so  slightly 
as  to  fall  off  on  the  slightest  concussion  :  in  other  cases  crystals  of 
thi)»  mineral,  as  well  as  of  the  analcime,  are  confusedly  nuxed  with 
rhomboids  of  carbonate  of  lime,  hereafter  to  be  described. 

The  primitive  crystal  of  this  mineral  is  by  much  the  most  com« 
mon,  its  modifications  being  rare  and  offering  but  few  varieties ;  it 
is  very  frk}uently  twinned,  the  angles  of  the  one  crystal  appearing 
on  the .  faces  of  the  other,  nor  is  it  uncommon  to  meet  with  it  in 
triplets,  or  even  in  more  complicated  groups,  displaying  an  irr^u- 
lar  mixture  of  prominent  angles.  The  most  common  modificati<m 
consists  in  the  truncation  of  one  angle ;  sometimes  two  neighbour- 
ing angles  are  truncated,  and  occasionally  this  defect  extends  to 
three,  the  truncations  being  dften  so  deep  as  to  remove  a  third  part 
of  the  rhomb.  In  other  modifications  a  single  angle  and  a  single 
edge  are  removed,  or  the  truncations  extend  to  two  angles  and  two 
edges ;  but  I  have  not  observed  any  specimens  in  which  these  de- 
fects were  extended  to  a  greater  number  of  edges.  The  edge  is  in 
some  cases  replaced  by  two  or  by  three  planes,  or  even  by  a  greater 
number,  so  as  to  appear  neariy  rounded ;  and  each  face  of  the 
rhomb  is  also  frequently  replaced  by  two  planes  meeting  in  an  edge 
diagoniilly  extended  and  sometimes  rising  by  successive  stages  of 
planes  parallel  to  the  original  face. 

These  crystals  are  sometimes  opaque,  more  frequently  transpa- 
rent, but  in  by  far  the  greater  number  of  instances  they  acquire  a 
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faOadoiis  aspect  of  opacity  in  consequence  of  innumerable  minute 
fractures  by  which  they  are  pervaded  throughout ;  they  are  most 
commonly  white,  but  the  flesh  coloured  variety  is  also  found :  their 
magnitude  varies  from  the  twentieth  to  that  of  three  tenths  of  an 
Inch  in  breadth. 

Stilbite  is  perhaps  thie  most  abundant  of  these  substances  which 
Sky  produces,  and  it  appears  to  be  the  most  generally  difl[used 
throughout  the  island ;  it  occurs  along  the  shore  which  I  have  de* 
scribed,  but  in  less  quantity  than  in  the  northern  district.  It  is 
so  common  in  some  places  in  the  parishes  of  Kilmuir  and  Snizort 
that  it  is  scarcely  an  exaggeration  to  say,  that  the  roads  are  some- 
times almost  made  of  it  In  some  situations  the  decomposed  trap 
falling  into  a  powdery  soil,  leaves  large  accumulations  of  it  re- 
risting  the  action  (^weather  long  after  die  rock  has  mouldered  away, 
while  in  other  places  it  has  been  converted  itself  into  a  friable  mass, 
which,  as  I  already  remarked^  has  been  mistaken  for  marie  and 
used  as  manure. 

it  presents  scarcdy  any  varieties  of  crystaliizadon :  the  predo- 
minant, I  might  almost  add  the  universal  form,  is  that  most  com- 
mcm  one  consisting  of  very  flat  tetraedral  prisms,  terminating  in 
tetraedral  pyramids,  of  which  the  faces  are  placed  on  the  edges  of 
the  prism.  These  are  aggregated  in  distinct  fasciculi,  parallel  or 
divergent,  of  which  the  groups  sometimes  aflfect  the  form  of  the 
constituent  crystals.  In  the  neighbourhood  of  Loch  Eynort  I  ob- 
served some  specimens  of  great  beauty,  consisting  of  large  and 
ilistinct  square  prisms  terminated  at  each  extremity  by  truncated 
tetraedral  pyramids  arising  from  the  edges,  the  crystals  being  trans- 
parent and  nearly  an  inch  in  length,  adhering  slightly  by  its  side 
to  the  quartz  crystals  cf  the  chalcedonic  nodule  in  which  it  wa;^ 
iKaomed. 
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In  the  some  place  I  found  nodales  of  great  size,  and  of  ^  rariitt^ 
tvliich  is  far  from  common,  but  which  has  I  believe  been  fbund  in 
the  Faroe  islands.  The  nodules  in  question  are  either  hdkrvror 
sdid,  and  sometimes  reach  the  enormous  dimension  of  ibtir  and 
even  five  feet.  The  hollow  ones  are  crystallized  within  in  die  &$^ 
dculated  forms  already  described.  The  peculiarity  of  this  satiety 
consists  in  its  extreme  frangibility :  the  least  effi)Tt  is  sufficJeiA  tD 
detach  die  plates  of  which  its  structure  is  foitned,  and  it  therefoM 
falls  to  pieces  in  the  very  act  of  procuring  it/  unless  great  care  ti 
taken ;  its  fracture  is  fresh,  and  distinguished  by  an  uncotnmon 
degree  of  the  pearly  histre  which  is  so  characteristic  of  this  mineraL 
So  great  is  its  frangibility^  that  the  jarring  of  the  hammer  at  one 
end  of  a  large  nodule  is  often  sufficient  to  destroy  the  whole ;  and 
it  not  unfrequently  happens ,  that  when  a  large  piece  is  obtained 
entire  and  has  been  laid  down^  although  it  appears  uninjured  ai^ 
resists  a  strong  effort  of  the  hands  to  break  it,  yet  in  a  few  minutes 
it  falls  to  pieces  with  a  sort  of  violence  not  unlike  that  which  is 
known  to  happen  in  unantiealed  glass  that  has  receiv^ed  an  injury. 
This  variety  is  sometimes  white,  and  tnuch  resembling  spermaced 
in  its  cranslucency,  but  in  the  greater  number  of  cases  it  is  of  4 
delicate  flesh  colour. 

The  ncKt  of  these  minerals  is  mesotype,  and  it  is^found  iti  thtM 
states,  a  compact,  a  mealy,  and  a  crystalled  form.  ^Of  idh^e  the 
compact  varieties  sc^netimes  Tecede  so  far  in  character  6crm  tkt 
tnineral  in  its  most  acknowledged  forms,  that  it  is  only  by  tMcing 
the  gradation  df  the  several  "vari^ics,  that  we  are  enabled  ^to  4e^ 
termine  the  names  of  those  vefaich  occupy  the  distam  points  <)f  rlds 
range.  The  opake  whiteness,  the  toughness,  and  the  radiated 
disposition  of  those  specimens  which  may  be  consider^  as  forming 
the  first  remove,  serves  to  connect  them  with  the  best  characterised 
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one8.  By  a  series  of  gradations  the  radiated  structure  disappears, 
while  the  mineral  acquires  additional  toughness,  verging  in  its 
aspect  first  to  chalcedony,  and  lastly  towards  chert  y  while  in  some 
eases  it  would  be  difficult  to  distinguish  it,  without  trial  of  its 
hardness,  from  the  white  limestone  of  the  north  of  Ireland:  in 
this  state  it  is  not  scratched  by  hard  steel,  while  its  toughness  is 
nich  that  a  heary  hammer  makes  no  more  impression  on  it  than  it 
would  on  a  similar  mass  of  iron.  The  last  transition  is  into  a  per** 
feet  chert,  scarcely  to  be  distinguished  from  those  which  in  other 
situations  occur  in  trap,  and  which  are  so  frequently  to  be  seen,  in 
those  traps  where  nodules  of  calcareous  spar  and  oif  chalcedony 
are  foiwd  together. 

If  we  were  to  reflect  on  the  causes^  of  this  gradual  change,  we 
diould  attribute  it  to  the  successive  diminution  of  the  proportions 
which  the  other  constituent  eaiths  of  this  mineral  bear  to  the  silica 
whkh  it  contaiisis.  I  need  not  point  out  the  difficulty  of  recon- 
ciling such  a  supposition  to  the  general  theory  of  mineral  species 
and  of  definite  propcMtions^  since  mineralogists  are  already  aware 
ef  it,  and  since  many  other  cases^  attended  by  similar  doubts,  arQ 
weM  known.  It  is  a  question  too  important  to  be  discussed  with* 
out  much  more  numerous  and  better  established  facts  than  those 
wluch  wc  yet  possess,  and  it  will  hereafter  become  an  object  of 
serious  investigation  to  mineralogists,  when  their  science  shall  have 
made  further  progress. 

That  variety  which  ia  called  mealy  is  also  here  presented  under 
different  aspects,  by  which  its  nature  is  in  soma  measure  ilhistrated. 
This  condition  has,  I  believe,  been  generally  attributed  to  the  loss 
of  ifts  water  of  crystallization,  the  result  of  decomposition.  It  ia 
x^ious  however  that  this  is  not  the  cause,  since  the  specimens  of 
d^  variety  axe  found  ia  the  centre  of  solid  nodules,  of  the  glassy^ 
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kind,  where  neither  air  nor  water  can  have  access,  and  where  the)t 
are  accompanied  by  crystals  of  absolute  transparency :  they  are 
also  found  intermixed  with  and  investing  solid  nodules  of  the 
toughest  varieties,  deeply  imbedded  in  large  masses  where  the 
detnents  are  effectually  excluded  from  them.  This  mealy  variety 
appears  in  three  different  forms :  in  the  first  it  is  disposed  in  a  ra- 
diated or  rather  in  a  ramose  manner,  in  fine  fibres  possessing  the 
peculiar  lustre  and  softness  of  the  finest  white  pulverulent  talc.  In 
a  second  case  it  forms  distinct  globular  concretions  of  extreme  mi- 
nuteness, not  to  be  discovered  without  the  aid  of  the  lens ;  and  in 
a  third  instance,  which  I  observed  near  Loch  Eynort,  a  mass  of 
globules  of  solid  radiated  mesotype,  very  much  resembling  somei 
of  the  oolites,  is  intermixed  throughout  with  farinaceous  scales  of 
the  same  substance,  having  the  greasy  aspect  and  lustre  already 
described  • 

In  speaking  of  this  substance  I  have,  according  to  common 
usage,  ranked  it  with  the  mesotypes,  it  appealing  to  have  been 
thus  placed,  partly  because  it  is  found  associated  with  them,  and 
partly  because  of  the  theoretical  views  which  have  been  held  re- 
specting its  origin.  It  will  be  for  mineralogists  of  more  authority 
to  consider  whether  it  does  not  deserve  a  separate  place  as  a  species: 
the  question  is  evidently  of  a  nature  not  to  be  determined  by  geor 
metrical  analysis,  as  far  at  least  as  the  varieties  already  found  extend ; 
and  the  delicacy  and  uncertainty  of  unassisted  chemical  analysis  in 
questions  of  this  nature,  are  far  too  great  to  tempt  us  to  seek  a 
new  place  for  it  by  this  kind  of  investigation. 

The  last  variety  of  mesotype  exhibits  a  distinct  crystallization  ; 
but  crystals  of  tangible  magnitude  are  so  rare  that  I  only  procured 
one  specimen  in  which  the  forms  could  be  determined.  They 
sometimes  consist  of  a  square  prism,  considerably  elongated :  ia 
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one  case  all  the  edges  of  the  prism  are  replaced  by  planes,  while 
in  another,  by  the  unequal  truncation  of  three  angles  of  a  paralle- 
lopipedon,  a  pentagonal  prism  is  produced.  These  prisms  some- 
times terminate  in  a  pyramid,  the  faces  of  which  correspond  to  the 
planes  of  the  prism,  and  which  is  either  complete  or  truncated :  in 
other  cases  greater  irregularities  take  place,  but  the  extreme  minute- 
ness and  transparency  of  the  crystals  frequently  renders  it  impossible 
to  ascertain  their  exact  nature. 

To  compensate  for  the  deficiency  of  large  crystals  of  this  sub- 
stance, a  profusion  of  that  variety  is  to  be  found,  which  bears  a 
general  resemblance  to  amianthus,  and  it  iis  popularly  known  in 
the  country  by  the  name  of  cotton  stone.  These  filaments  occupy 
the  cavities  of  the  trap,  and*  are  sometimes  accompanied  by  anal- 
cime,  as  has  already  been  remarked.  They  vary  much  in  minute- 
ness and  delicacy,  as  well  as  in  their  state  of  aggregation,  and 
hence  many  variations  in  their  external  aspect  may  be  observed. 
At  times  they  are  placed  in  distinct  straight  needles,  in  other  cases 
they  are  crowded  into  a  dense  mass,  while  in  a  third  they  are  so. 
entangled  as  to  resemble  a  lock  of  cotton  wool.  Frequently  tbey, 
have  the  lustre  of  common  silk,  with  its  apparent  dimensions, 
while  they  are  in  some  instances  so  far  attenuated  as  to  resemble 
the  silk  of  certain  spiders.  When  the  trap  has  fallen  into  powder, 
they  are  occasionally  detached  in  light  compacted  balls,  which  are 
blown  away  by  the  winds  and  float  on  the  surface  of  the  water : 
in  all  these  cases  the  microscope  discovers  their  glassy  transparency, 
but  its  powers  are  insufficient  to  determine  their  form,  from  the> 
dazzling  play  of  reflected  and  refracted  light  which  they  exhibit.  In 
some  rare  instances  this  variety  seems  as  if  it  passed  into  the  mealy; 
in  reality  it  becomes  opaque  and  puts  on  to  the  naked  eye  a  mealy 
aspect,  which  is  however  readily  distinguished  by  the  lens,  firom. 
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xht  specimens  which  I  have  described  above.     The  last  specimens 

r 

in  point  of  structure  v^hich  I  shall  notice,  consist  of  radiated  me- 
sotype  intermixed  with  crystals  of  hornblendei  and  producing  a 
compound  of  an  unusual  appearance. 

The  specimens  which  I  have  now  described  are  almost  invari- 
ably colourless  and  transparent^  or  whitei  but  occasionally  they 
assume  a  brown  tinge.  One  specimen  occurred  of  a  sea  greed 
hue  and  of  perfect  transparency ;  but  the  flesh  colour  not  un- 
common in  this  mineral  did  not  fall  in  my  way,  although  found 
In  the  other  members  of  this  family  which  are  seen  here. 

With  respect  to  the  exact  locality  of  this  substance,  I  have  only 
found  it  at  Talisker  and  at  Dunvegan,  although  it  is  probable  that  it 
exists  in  many  other  parts  of  this  very  extensive  island,  which  the 
btbour  of  years  would  scarcely  suflSce  to  examine  with  the  acru- 
puibsity  necessary  for  this  purpose. 

It  was  at  Dunvegan  that  I  observed  a  solitary  crystal  of 
ichthyop^thalmite,  nor  did  I  succeed  in  discovering  a  second.  It 
appears  that  laumonite  has  been  also  found  in  Sky :  in  the  course 
of  my  researches  I  observed  some  minute  specimens  of  it  asso- 
ciated with  stilbitc,  but  scarcely  worthy  of  notice,  unless  for  this. 
Blender  record  of  their  habitat. 

Ptehnite,  a  mineral  so  nearly  allied  to  the  zeolites,  is  also  found 
in  Sky,  but  it  is  far  from  common,  while  the  specimens  are  at  the 
same  time  of  trifling  magnitude.  It  occurs  in  the  trap  at  Portree, 
and  at  other  points  along  the  eastern  shore,  as  well  as  at  Stra- 
thaird, in  the  trap  veins  which  traverse  the  sandstone,  as  I  have 
already  mentioned.  On  the  shores  opposite  to  the  point  of  Clachan 
in  Raasa  it  is  found  in  a  rock,  which,  although  not  very  common, 
occurs  in  different  parts  of  the  western  islands.  This  rock  is  a 
compound  of  augite,   glassy  felspar,   and   common  felspar,    the 
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two  latter  having  frequently  a  greenish  hue«  Besides  the  decided 
modules  of  prehnke  contained  in  it,  the  same  mineral  is  intermixed 
throughout  the  rock,  forming  an  integral  part  of  it,  and  often 
passing  into  mesotype^  as  it  appears  to  do  in  other  more  decided 
instances.  It  has  been  said  by  Haiiy  that  prehnite  has  not  been 
found  forming  an  integrant  part  of  rocks;  but  as  a* compound 
cf  a  similar  nature  occws  in  the  Kilpatrick  hills  near  Glasgow^ 
an  exception  must  be  m^de  in  favour  of  these  instances.  I  may 
here  add,  that  a  corresponding  rock  may  be  seen  on  the  opposito 
coast  of  Raasa« 

It  i&  perhaps  superfluous  to  say  that  nodules  of  chalcedony,  often 
hollow  and  containing  crystallized  quartz,  are  occasionally  found 
in  the  trap  rocks  of  Sky,  since  they  are  of  such  common  occurs 
rence  in  this  substance^  The  cavities  are  sometimes^  in  addition, 
sprinkled  vndx  crystals  of  stilbite,  of  analdme,  and  of  chabasite. 

Of  those  mineral  substances  which  are  the  least  frequent  in  trap 
rocks,  steatite  occurs  in  con^derable  quantity ;  it  is  tender,^  and 
always  of  a  greenish  dirty  hue.  It  is  sometimea  found  in  very 
small  nodules ;  but  in  other  places,  as  near  Dunv^an  and  in  the 
parish  of  Kilmuir^  it  is  so  abundant  that  it  has  been  dug  up  with 
the  intention  of  exporting  it  iot  economical  purposes.  .   . 

I  have  already  mentioned  that  epidote  is  found  both  in  the  dink* 
stone  and  in  the  trap,  but  in  too  small  quantities:  to  render  any 
further  account  of  it  necessary.  It  is  thus  far  worthy  of  notice,  as 
it.  is  one  of  the  few  minerals  which  seems  to  appertain  to  rockaof 
very  different  characters  and  periods  of  formation. 

The  carbonate  of  lime  to  which  I  alluded  when  speaking  of  the 
diabasite,  is  found  in  company  with  thia  mineral  and  with  the 
analcime,  occupying  along  with  l^em- cavities  in  the  trap:  it  pre* 
sents  but  one  form,  that  rhomb  which  is  called  the  inverse,  and 
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it  varies  considerably  in  its  dimensions  :  it  is  sometimes  white,  but 
most  generally  of  a  honey  yellow  colour,  but  I  must  add,  that  in. 
either  case  it  is  of  rare  occurrence. 

The  last  and  the  rarest  mineral  which  I  discovered  in  Sky  is 
hypersthene.  This  occurs  at  Scavig,  in  that  singular  variety  of  trap 
which  I  have  already  described  in  the  account  i  gave  of  the  Cu- 
chuUin  hills :  it  forms  veins  of  different  dimensions  and  much 
blended  with  the  rock  in  which  they  lie,  but  they  are  neither  nu- 
merous nor  large,  nor  are  the  veins  simple  in  their  composition, 
since  they  resemble  the  containing  rocks  in  the  different  substances 
of  which  they  are  composed.  The  most  prevailing  mixture  is 
however  that  of  hypersthene,  and  of  a  idark  felspar  precisely 
resembling  that  of  Labrador  in  its  general  aspect,  but  not  pos- 
sessing its  iridescence.  This  felspar  is  frequently  crystallized,  but 
as.  the  crystals  are  always  completely  imbedded,  nothing  further 
of  their  form  can  be  discovered  than  the  outline  which  is  dis- 
played by  the  fracture :  together  with  the  dark  felspar,  white  and 
glassy  felspar  also  occurs  in  the  mixture,  and  the  common  opake 
white  variety  is  sometimes,  but  more  rarely,  intermixed  with  all 
the  other  substances.  It  has  been  already  noticed  that  these  veins 
are  traversed  by  veins  of  clinkstone  and  of  basalt,  and  they  are 

also  intersected  by  veins  consisting  of  common  white  felspar  and 
quartz,  sometimes  confusedly  intermixed,  and  at  others  disposed 
in  the  graphic  form.  This  opake  felspar  is  sometimes  distinctly 
crystallized  in  cavities.  Rarely  mica  occurs  in  the  compound,  and 
in  one  specimen  I  observed  transparent  green  crystals  so  minute 
and  so  imbedded  that  their  nature  cannot  be  ascertained  :  they 
have  the  aspect  of  olivin.  Pyrites  is  occasionally  seen,  interspersed 
among  these  substances,  but  it  is  also  rare. 

The  hypersthene  presents  specimens   of  great  magnitude  and 
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beauty,  which,  although  they  seem  to  resist  the  injuries  of  time 
far  longer  than  the  accompanying  substances,  at  length  also  be- 
come rotten,  and  fall  into  an  ochry  powder.  Distinct  concretions 
are  to  be  found  exhibiting  the  primitive  form,  and  which  appear 
to  be  true  crystals,  since  they  are  detached  from  the  surrounding 
substances.  More  generally  however,  it  is  without  form,  while 
in  many  cases  it  is  intermixed  with  the  dark  felspar  so  as  to  pre- 
sent the  graphic  character,  the  crystals  of  felspar  being  defined, 
and  the  hypersthene  occupying  the  interstices.  The  lustre  of  this 
mineral  is  always  highly  metallic,  but  the  specific  gravity  of  the 
specimens  which  I  examined  did  not  exceed  3.342.  The  colour 
is  various ;  in  general  it  is  of  a  purplish  black,  sometimes  steel 
grey,  and  more  rarely  of  a  pale  whitish  grey,  while  it  often  as- 
sumes the  hue,  together  with  the  lustre  of  polished  brass,  when  it 
has  long  been  exposed  to  the  air. 

Hypersthene  has  been  found  in  Aberdeenshire,  but  the  circum- 
stances which  accompany  it  have  not  been  described,  nor  the 
nature  of  its  connections  ascertained.  As  far  as  can  be  determined 
by  thij)  instance,  it  must  be  considered  as  an  inmate  of  the  trap 
family.  Having  also  found  it  in  the  island  of  Rum  associated  with 
the  same  class  of  rocks,  additional  confirmation  is  afforded  of  this 
connexion.  That  of  Labrador  is  known,  like  the  present,  to  be  ac- 
companied by  dark  felspar ;  but  the  rock  which  is  the  common 
repository  of  both  has  not  been  described  by  the  missionaries, 
to  whom  w«  are  indebted  for  the  only  knowledge  we  possess  of 
that  country.  Mr.  Giesecke  considers  the  Labrador  felspar  of 
Greenland  as  belonging  to  what  he  calls  the  "  Syenite  formation,'* 
and  it  is  not  improbable  that  his  syenite  formation  resembles  the 
rock  which  I  have  already  described,  and  that  there  is  a  corres- 
pondence in  the  repositories  of  this  substance  in  both  countries^ 
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Among  the  rocks,  for  which  I  could  not  find  a  place  in  the 
geological  description  without  disturbing  its  order,  pitchstope  re^ 
quires  to  be  noticed.     Although  not  found  in  situ  it  offers  as  a 
mineral  specimen  some  appearances  which  are  interesting,   and 
which  I  shall  therefore  describe.     It  was  on  the  hill  of  Glamich 
that  I  found  the  specimens  in  question,  and  it  is  probable  that  they 
had  been  detached  from  some  veins  which  I  was  unable  to  tracer 
There  are  two   varieties,    a  black  one  very  little  differing  from 
that  of  Rum,  except  that  it  contains  a  few  dispersed  crystals  of 
glassy  felspar ;  and  an  olive  green  one,  which  as  it  offers  some 
apparently   important  peculiarities   hitherto   unobserved,    I   shall 
describe  more  fully.     It  is  often  of  a  granular  combined  with  a 
small  conchcudal  fracture,  and  is  generally  disposed  in  distinct 
concretions  which  are  either  of  the  flat  or  curved  lamellar  form* 
It  is  remarkable  for  containing  irregular  rounded  cavities  similar 
to  tluose  of  the  amygdaloids,  filled  with  compact  grains  of  a  grayish 
hiue.     The  structure  of  these  is  so  singular  as  to  be  deserving  of 
notice.     On  breaking  the  smaller  ones « they  are  discovered  to 
consist  of  a  grayish  white  enamel  similar  to  that  which  is  formed  by 
the  fusion  of  felspar.      But  if  we  break  the  larger  grains  we  can 
distinctly  see  that  the  center  is  composed  of  glassy  felspar,  the 
crystalline  transparency  and  platy  fracture  of  which  are  perfect, 
while  the  s\irface  to  a  certain  depth  is  converted  into  the  white 
enamel  I  have  described.     I  have  not  observed  this  very  peculiar 
and  striking  appearance  in  any  other  pitchstone  which  has  com^ 
under  my  notice,  although  there  are  appearances  not  much  unlikt 
it  in  some  of  the  varieties  found  in  Arran. 

Those  who  conceive  pitchstone,  like  basalt,  to  be  of  igneous 
origin,  will  have  little  difiiculty  in  explaining  this  phenomenon, 
and  will  even  find  in  it  strong  evidence  to  support  that  theory. 
It  is  unnecessary  to  enter  on  a  reasoning  so  obvious. 
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I  have  concluded,  perhaps  without  su£Scieiit  evidence,  that  the 
pitchstone  both  of  Ben-na-Caillich  and  of  Glamich,  has  been 
detached  from  veins.  This  deduction  is  made  from  the  small 
quantity  of  fragments  which  are  to  be  found,  and  from  the  circum- 
stance that  all  the  pitchstones  of  Scotland  hitherto  observed  ac- 
tually occur  in  veins. 

A  large  portion  of  the  summit  of  Glamich  has  the  power  of 

affecting  the  magnetic  needle  at  even  a  considerable  distance,  a 

property  extremely  common  in  the  rocks  of  this  family.     I  was 

desirous  of  ascertaining  if  any  regularity  existed  in  the  position  of 

the  magnetic  poles,  similar  to  that  which  Humboldt  has  observed 

in  a  rock  of  serpentine  which  he  has  described :  for  which  purpose 
I  observed  the  affections  of  the  needle  over  many  parts  of  the 

space  as  far  as  that  was  accessible,  and  I  have  represented  them  in 

the  accompanying  diagram,  PI.  3,  fig.  1. 

A  consideration  of  those  positions  in  the  diagram  will  explain 

immediately  that  which  would  require  much   circumlocution  to 

describe  in  words.     In  five  places,  extending  from  the  eastern  to 

the  south-western  side  of  the  ground  included  in  the  circle,  it  will 

be  seen  that  the  needle  remains  uninfluenced.     At  the  northern 

limit  of  the  hill  its  position  is  equally  true,  but  from  the  strength 

of  its  polar  tendency,  I  conceive  it  was  there  affected  by  the  coin- 

ddence  of  its  position  with  the  meridian  of  some  neighbouring 

magnet,  although  by  some  oversight  I  neglected  to  take  any  other 

bearings  near  the  same  spot  which  might  have  verified  this  suppo^ 

sition.     On  the  north  east  rhumb  in  five  several  places  taken  at 

tiie  distance  of  five  yards  from  each  other,  the  positions  are  such  as 

nould  not  result  from  the  influence  of  any  one  magnet,  however 
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that  may  be  conceived  to  be  placed.     This  discordancy  of  position 
is  still  more  remarkable  in  the  several  parts  of  a  neighbouring  line 
running  on  the  E.  by  N.  rhumb,  and  proves  clearly  that  several 
magnetic  bodies  exert  their  influence  in  producing  the  disturbance 
which  is  there  visible.     Were  it  necessary  to  confirm  this  by  any 
other  observation,  it  wrould  be  fully  proved  by  its  deviation  at  a 
distant  point  situated  near  the  N.W.  part  of  the  circle,  where  its 
position  is  such  as  to  be  evidently  produced  by  some  magnet  un- 
connected with  those  which  cause  the  great  irregularities  crowded 
together  in  the   two   places  immediately  before  described.     If  I 
understand  rightly  the  account  which  Humboldt  has  given  of  the 
affection  of  the  needle  by  the  hill  of  serpentine  which  he  describes, 
it  would  appear  that  the  whole  rock  consisted  of  a  single  magnet 
acting  with  great  regularity  on  the  needle.     But  in  this  case  it  is 
plain  that  its  deviations  from  the  true  meridian  are  the  consequences 
of  the  actions  of  several  magnetic  bodies  dispersed  over  the  summit 
of  the  hill,  from  the  intricacy  of  whose  combined  influences  it  will 
evidently  be  impossible  to  determine  the  precise  position  or  extent 
of  any  of  them.     It  is  probable  that  the  meridians  of  all  these  and 
similar  magnets  occurring  in  the  basaltic  rocks,  or  in  other  rocks, 
are  coincident  with  the  magnetic  meridian,  and  that  they  acquire 
this  virtue  as  masses  of  iron  are  often  known  to  do   by  long 
continued  rest  in  favourable  positions,  combined  probably  with 
circumstances  of  which  we  are  as  yet   doomed   to   remain  in 
ignorance,  little  acquainted  as  we  are  with  the  history  and  causes 
of  this  obscure  power.     But  I  need  not  dwell  longer  on  this 
particular  example,  since  in  a  paper  on  Glen  Tilt,  which  will  be 
found  in  the  present  volume,  I  have  entered  at  some  length  into  the 
general  question. 
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Among  other  matters  I  have  reserved  for  this  division  of  the 
present  paper,  the  very  little  information  which  I  was  able  to 
procure  respecting  the  coal  of  Sky.     Appearances  of  it  are  to  be 
seen  in  ^^everal  places  in  the  trap,  as  I  have  already  cursorily 
noticed,  and  among  the  rest  a  solitary  mass  of  some  thickness  is 
found  near  Talisker,  but  in  a  part  of  the  cliff  nearly  Inaccessible. 
It  is  here  as  in  most  similar  cases  mixed  with  bituminous  wood. 
Coal  has  also  been  found   at  Portree,  and   some  fruitless  and 
expensive  attempts  have  been  made  to   work  it.      Thin   edges 
of  seams  of  coal  may  also   be  observed  in  different  places  iii 
the  parish   of  Kilmuir,   together  with  the  carbonaceous  rubbish 
which  so  generally  indicates  their  presence.    Under  the  direction 
of  Lord  Macdonald '  som6  borings  and  examinations  have  been 
made  by  coal  surveyors,  but,  for  reasons  of  too  frequent  occur- 
rence among  the  itinerant  professors  of  this  branch  of  surveying, 
I  found  that  no  dependence  could  be  placed   oh  their  reports; 
nor  did  my  time  permit  me  to  institute  such  an  examination  as 
would  have  been  r^quir^d  to  ascertain  the  true  state  of  things. 
The  anxiety  of  the  inhabitants  and  of  the  proprietors  of  the 
western  islands  ih  general  for  the  discovery  of  this  mineral  is  such 
that  they  are  readily  misled  into  the  search,  and  coal  mines  have 
even  been  pointed  out  to  me  in  micaceous  schist.     Nevertheless  it 
is  not  unlikely  that  the  district  of  Kilmuir  may  contain  coal,  since 
the  sandstone  and   accompanying  strata  which  I   have  already 
described  are  such  as  we  should  expect  to  find  it  conjoined  with^ 
and  since  in  the  island  of  Egg  similar  strata  are  actually  accom^ 
panied  by  v^  minute  laminae  of  that  mineral.     But  there  is  uq 
great  probability  that  this  coal,  even  if  it  were  proved  to  belong  to 
these  strata  and  hot  to  the  accidental  finagmmts  dispersed  in  the 
trap,  like  the  one  at  IVdisker,  could  be  worked  as  a  itnatter  of 
Vol.  III.  N 
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oeconomy,  since  the  perpetual  interference  of  the  trap  rocks  ani 
the  disturbance  occasioned  by  them,  would  render  it  too  expensivi 
an  undertaking 

Among  other  substances  I  have  reserved  to  this  place  the  descrip 
tion  of  the  siliceous  schistus  which  is  to  be  seen  at  Duntulm,  oi 
account  of  its  partial  nature  and  because  its  history  would  havi 
interrupted  the  connection  of  the  geological  details.  I  have  alread; 
mentioned  that  the  trap  found  in  this  vicinity  is  obscurely  colum 
nar,  forming  high  and  picturesque  ranges  of  cliSs  surmounting  thi 
hills  and  extending  to  the  sea  shore.  I  have  also  noticed  in  genera 
that  beds  of  shelly  limestone  and  of  sandstone,  containing  sliell 
and  carbonized  wood,  alternating  with  shale,  are  seen  under  it.  Bu 
the  most  interesting  appearance  is  that  of  a  disrupted  portioi 
of  a  thick  stratum  of  the  schist,  known  by  the  name  of  siliceou 
schist,  and  of  that  particularly  hard  and  black  variety  which  h% 
been  called  Lydian  stone.  This  rock  forms  a  portion  of  a  bed  th( 
base  of  which  is  covered  by  the  fragments  of  the  shore,  but  its  visiblt 
thickness  is  about  twelve  or  fifteen  feet.  It  is  surrounded  on  all  sidei 
by,  and  lies  under,  a  mass  of  obscurely  columnar  trap,  thejunctioi 
being  in  many  places  attended  with  great  confusion,  (PI.  S,  fig.  3.' 
It  is  divided  into  thin  laminx,  of  which  the  upper  ones  alteinati 
with  similarly  thin  laminx  of  sandstone,  precisely  resembling  thDS< 
alternations  of  shale  and  sandstone  which  are  so  common  anc 
so  well  known.  It  is  not  indeed  till  firagments  of  the  rock  are  ex- 
amined in  the  hand  that  the  spectator  can  discover  that  be  sees  an) 
thing  but  a  bed  of  shale  alternating  with  sandstone :  but  on  tnui 
examining  the  schist,  it  is  found  to  be  an  extremely  brittle  and  hart 
substance,  of  a  black  colour,  giving  fire  freely  with  steel,  sharp  ir 
the  fragments,  and  with  an  obscurely  rhomboidal  fracture  ;  this  lasi 
character  being  the  only  one  by  which  it  can  be  distinguished  fron 
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the  fine  grained  basalts,  particularly  such  as  I  have  mentioned  as  occur- 
ring in  the  form  of  Veins  in  the  CuchuUin.  The  sandstone  laminse 
possess  at  the  same  time  the  hardness  and  jaspideous  aspect  of  that 
which  I  formerly  described*  as  lying  in  contact  with  the  greenstone 
of  Stirling  castle.  Considering  therefore  the  analogy  of  these  two 
sand-stones  both  in  aspect  and  position,  we  may  fairly  conclude  that 
they  havQ  in  these  instances  been  altered  from  their  original  tex« 
ture,  in  consequence  of  the  proximity  of  the  trap  rock.  The  alter- 
nation of  the  two  substances  here  described,  which  have  doubtless 
been  originally  shale  and  sandstone  similar  to  that  qf  the  unchanged 
specimens  which  we  meet  with  in  various  parts  of  this  shore,  gives 
us  an  equal  r^ht  to  conclude  that  the  same  influence  of  the  neigh- 
bouring trap  which  converted  the  sandstone  into  hornstone,  also 
converted  the  shale  into  Lydian  stone.  This  in  fact  is  the  position 
of  every  specimen  of  siliceous  schist  or  Lydian  stone  which  I  have 
seen  in  Scotland.  In  Cruachan,  in  Raasa,  in  Shiant,  at  Talisker, 
it  forms  beds,  in  contact  with  and  involved  in  trap,  which^  from 
their  connections  and  positions,  appear  to  have  been  common  clay 
slate,  in  those  cases  where  it  belongs  to  the  primitive  strata,  and 
shale  in  those  where  it  has  formed  a  constituent  of  the  secondary 
ones.  It  is  possible  also  that  the  gray  varieties  of  this  substance 
may  have  originated  from  slate,  and  the  black  or  Lydian  stone  from 
shale:  additional  facts  however  would  be  required  to  prove  this 
part  of  the  theory. 

I  have  said  that  the  resemblance  between  this  Lydian  stone  and 
fine  grained  basalt  is  so  perfect  that  there  is  no  assignable  differ- 
ence of  character  save  that  of  the  large  fracture,  a  circumstance  of 
difference  perhaps  necessarily  resulting  from  the  unaltered  stratifiqa- 

*  Ge<A.  Trans,  vol.  2. 
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tion  of  the  Lydian  stone.  Nor  is  there  any  reason  to  doubt  this  re^ 
semblance,  since  the  same  materials  under  a  different  form  probably 
compose  both  rocks.  Chemical  analysis  unfortunately  offers  us  nq 
temptation  to  try  this  analogy  further,  since  the  variable  composition 
of  basalts  as  well  as  of  schist,  a  variation  necessarily  arising  from  the 
circumstances  of  their  formation,  would  prevent  the  possibility  of 
comparing  any  two  specimens  even  of  the  same  substance.^  It  may 
be  an  interesting  matter  of  peculation  to  inquire  by  what  power  the 
vidnity  of  trap  operates  in  influencing  the  change  from  shale  ta 
Lydian  stone,  as  well  as  in  producing  the  much  better  known 
changes  which  occur  in  sandstone  bordering  on  trap.  If  basalts  have 
been  in  any  case  produced  by  the  fusion  of  beds  of  slate,  the  neces* 
sary  analogy  between  the  Lydian  stone  and  basalt  will  appear  con^i- 
<nious,  and  we  have  only  to  consider  it  as  a  shale  brought  into 
the  state  of  basalt  by  fusion,  without  such  further  disturbance  as  ta^ 
destroy  its  original  stratification. 

Although  both  the  neighbouring  sandstone  and  alternating  shale 
which  have  undergone  no  change  from  the  vicinity  of  the  trap  con- 
tain shells  in  considerable  abundance,  I  did  not  perceive  any  marke 
of  them  in  this  bed  of  Lydian  stone.  They  may  nevertheless  exists 
although  they  escaped  my  observation.  I  have  little  doubt  that  the 
instances  of  basalt  containing  shells  which  have  so  often  been  descri* 
bed,  have  sometimes  been  cases  analogous  to  this :  the  observers, 
attending  to  the  composition  rather  than  to  the  disposition  of  the 
rock,  having  easily  been  led  into  error  from  the  perfect  similarity  of 
the  indurated  shale  to  fine  grained  basalt.  I  may  venture  to  point 
out  these  instances  as  calling  for  re-examination. 

I  shall  terminate  this  account  of  the  minerals  found  in  Sky^  by 
a  more  detailed  description  of  the  marble  of  Strath,  adverting  to 
those  oeconomical  uses  to  which  it  seems  applicable. 


> 
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The  following  varieties  are  the  most  remarkable  of  those  which;, 

are  to  be  seen  ia  this  tract. 

!•  Pure  white  marble,  the  fracture  intenriediate  between  the  granu- 
lar and  small  platy. 

2.  The  same  with  a  scarcely  discernible  shade  of  gray. 

S.  The  same  with  variously  disposed  veins  of  grey  and  black,  re- 
sembling the  common  veined  marble  used  in  architectural  or- 
naments. 

4.  The  same  with  narrower  veins  well  defined,  and  often  reticu- 

lated with  a  great  semblance  of  regularity :  very  ornamental. 

5.  The  same,  distinguished,  independently  of  the  veins,  by  a  parallel 

and  regular  alternation  of  layers  of  pure  white  and  grayish 
white. 

6.  White  marble  variously  mottled  and  veined  with  gray»  yellow^ 

purple,   and  light  green.     This  is  also  «  very  ornamental 
variety. 

7.  Marble^    exhibiting  various  mixtures  of  white,  pink,  purple, 

light  green,  dark  green,  and  black,  of  a  rich  sombre  effect, 
and  highly  ornamental. 

8.  White  marble,  beautifully  mottled  and  veined  by  yellow  trans- 

parent serpentine. 

The  ornamental  coloured  marbles  here  described,  scarcely  yield 
in  beauty  to  many  of  the  similarly  constituted  specimens  of  ancient 
marbles,  and  like  many  of  the  marbles  of  Scotland  they  will  be 
found  to  owe  their  colours  to  serpentine.  This  is  also  the  case  ia 
Olen  Tilt,  at  Balahulish,  and  in  lona.  But  the  most  obviously, 
valuable  variety  is  the  white,  which  seems  to  possess  most  of  tha 
qualities  requisite  for  the  purposes  of  statuary. 

Few  substances  in  the  catalogue  of  those  with  which  economic 
cal  mineralogy  is  concerned  have  excited  xnore  interest  than  statuary 
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.-..  marble,  from  its  rarity,  its  beauty,  and  its  indispensible  necessity 
.;•.'  in  the  art  of  sculpture.  It  has  at  diflferent  times  formed  an  object 
of  anxious  research  in  this  country,  and  premiums  have  been  held 
out  for  it  by  the  Society  of  Arts.  It  has  consequently  been  found  in 
various  parts  of  Scotland,  as  well  as  in  Ireland,  but  no  native  speci- 
mens have  yet  been  introduced  into  the  arts.  As  the  causes  which 
have  impeded  their  introduction  have  hitherto  been  such  at  may  be 
considered  adventitious,  being  of  a  commercial  nature  and  not 
founded  on  any  experience  of  their  physical  defects,  it  has  been 
hoped  that  they  might  by  perseverance  and  time  be  removed,  and 
that  the  statuary  marbles  of  this  country  might  at  some  future  day 
supersede  the  necessity  of  importing  this  article.  It  will  not  there- 
fore be  a  misplaced  inquiry  to  examine  the  several  properties  of  those 
marbles  which  have  at  different  times  held  a  place  in  the  estimation 
of  artists,  and  to  compare  them  with  our  own  specimens,  more 
particularly  with  that  of  Sky  now  under  review,  the  most  abun- 
dant and  certainly  the  most  specious  of  all  those  which  have  yet 
been  found  in  Britain.  The  inquiry  is  the  more  necessary,  as  the 
several  circumstances  in  which  white  marbles  differ,  do  not  ajppear  to 
have  been  generally  attended  to,  and  as  an  undue  value  seems  in 
some  instances  to  have  been  fixed  on  our  own  in  popular  estimation, 
although  not  in  that  of  sculptors  themselves. 

The  value  of  this  substance  in  those  distant  periods  when  the  arts 
of  Greece  flourished,  occasioned  an  industrious  research  after  a 
material  in  which  the  sublime  ideas  of  its  artists  could  be  embodied. 
Accordingly  many  quarries  have  been  wrought  in  ancient  times,-*  tef 
which  little  has  descended  to  us  but  the  names,  and  a  few  of  the 
'  works  which  were  executed  from  their  produce.  These  marbles 
were  of  various  qualities,  and  examples  of  them  are  still  to  be  seen 
in  ancient  statues,  although  with  regard  to  many  of  them,  a  species  of 
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evidence,  often  little  better  than  conjectural,  has  guided  sculptors  and 
mineralogists  in  their  attempts  to  determine  the  quarries  from  whence 
they  were  derived.  Among  these,  the  quarries  of  Paros  afforded  a 
marble  (the  often  quoted  lychnites  of  Pliny)  in  which  it  is  asserted 
that  the  celebrated  Venus  was  wrought,  as  well  as  some  others  to 
which  we  have  not  access.  But  there  are  many  specimens  of  sculp- 
ture in  the  British  Museum  which  seem  to  have  been  executed  in 
this  stone,  or  in  one  at  least  of  analogous  character. 

Of  the  nature  of  the  Parian  marble  we  are  enabled  to  speak  posi- 
tively, since  some  blocks  of  it  have  been  quarried  during  the  last  few 
years,  and  are  now  to  be  found  in  the  shops  of  the  sculptors  of  this 
city.  The  grain  of  this  marble  is  large  and  glistening,  while  at  the 
same  time  its  texture  is  loose  and  soft,  and  its  colour  of  a  yellowish 
and  watery  white.  It  possesses  considerable  translucency  on  the 
edges,  a  quality  which,  however  desirable  in  statuary  marble  when  of 
a  fine  grain,  from  the  softness  which  it  gives  to  the  outline,  only 
increases  the  disagreeable  aspect  of  the  Parian,  by  the  angular  re- 
flections of  light  which  take  place  on  the  pellucid  edge  and  sur- 
face, from  the  innumerable  faces  of  the  small  plates.  The  specimens 
of  sculpture  which  I  am  about  to  quote,  will  exemplify  this  fault. 
It  is  certain  indeed  that  the  Greek  sculptors  abandoned  the  marble 
of  Paros  after  the  quarries  of  Luna  and  Carrara  were  discovered,  the 
superior  fineness  and  whiteness  of  these  marbles  which  at  present 
cause  them  to  excel  any  with  the  places  of  which  we  are  now 
acquainted,  rendering  them  also  at  least  equal  to  the  best  of  those 
ancient  ones  of  which  the  native  places  are  now  unknown. 

Independently  of  the  injurious  effects  which  the  large  grain  of  the 
Parian  marble  prpiduc^^  on,  tUe  jtraqsparent  surface  of  sculptured 
works,  ^d  the  false(ilght;s  rwhich:  it;. t^us  introduces  into  th^  con- 
tour,  it  intec^s^  PW4?i^7  .^>!^  ^  F^^^^  correctness  of  draw« 
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ihg  in  the  lesser  works,  and  is  thus  inapplicable  to  the  details  of 
small  sculptures  in  relief.  It  is  nevertheless  susceptible  of  a  gbbd 
polish,  a  quality  however,  of  little  value  in  the  eyes  of  the  statuary, 
and  one  which  in  this  variety  only  serves  to  render  the  defects  of  its 
texture  more  apparent.  It  is  also  said  to  have  been  deficient  ini 
site,  since  it  was  so  intersected  by  fissures  as  to  be  incapable  of 
yielding  blocks  of  more  than  five  feet  in  length.  I  may  add  that 
in  the  present  state  of  the  public  habits  with  regard  to  white  marbles, 
there  is  no  demand  for  modern  works  executed  in  .Parian  marble* 
Its  celebrity  is  consigned  to  the  metaphors  of  poets. 

tt  will  afford  satisfaction  to  those  who  are  interested  in  the  arts  tb 
point  out  such  works  in  the  British  Museum  as  appear  to  have  been 
executed  in  Parian  marble,  or  in  one  of  similar  character. 

A  Gupid  bending  his  bow.  This  specimen  is  rather  of  a  findr 
grain  than  the  generality.  It  may  perhaps  belong  to  that  marble 
called  by  the  Italian  sculptors  marmo  statuario,  but  this  question 
cannot  be  determined  without  a  fresh  fracture. 

A  bust  of  Minerva. 

Aratus,  a  btist.     This  also  id  of  a  fine  grain  like  the  Cupid. 

A  Venus,  of  a  similar  graiuj  and  agreeing  with  the  character  of 
the  marmo  statuario. 

Zcno,  a  biist,  of  a  very  coirse  grain. 

A  terminal  head  of  Bacchus. 

A  terminal  head  of  Mercury. 

A  Jupiter  Serapis. 

Bacchus  and  AfnpelUs. 

Marcus  Aurelius,  a  btiSt. 

There  are  others,  but  it  is  ribt  requisite'  t6  entimcirate  them. 

A  marble  of  a  much  fiiier  gtaiii,  arid  cap*able  of  a  high  polish, 
is  described  h'f  the  ancients,  ift  ^otind  near"  the  rivet  Coralus  id 
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Phrygia,  as  well  as  in  some'  of  the  Greek  islands  :  it  is  supposed 
to  be  the  variety  known  to  statuaries  by  the  name  of  marmo 
Greco,  and  some  ancient  statues  are  described  as  being  formed  of 
this  marble.  It  is  possible  that  specimens  of  it  may  exist  in  the 
British  Museum,  but  our  sculptors  are,  as  far  as  I  know,  incapable 
of  distinguishing  it  at  present,  and  it  is  much  too  hazardous  to 
assign  the  place  of  a  particular  specimen  from  the  contemplation  df 
a  polished  and  often  of  a  stained  surface.  Mr.  Tennant  has  found 
that  the  marmo  Greco  is  a  magnesian  limestone. 

I  am  equally  unable  to  point  out  specimens  of  that  variety 
known  to  the  Italians  by  the  name  of  marmo  statuario,  of  which 
the  quarries  are  also  lost,  but  which,  with  greater  trinslucency  of 
surface,  resembles  the  Parian  marble  in  the  largeness  of  its  grain, 
unless  those  iwhich  I  have  conjectured  to  belong  to  this  variety^ 
when  describing  the  specimens  of  sculpture  in  Parian,  do  in  face 
appertain  to  the  latter. 

The  quarries  of  Luna  produce  a  compact  white  marble  sus- 
ceptible of  a  high  polish,  and  capable  of  being  wrought  with  the 
most  minute  accuracy.  Hence  it  is  preferable  for  the  finer  opera^ 
tions  of  has  relief,  eitha:  to  the  Parian,  of  which  the  aspect  in^ 
terferes  with  the  delicacy  of  finish  and  of  surface  required  in  these 
works,  or  to  the  Pentdic,  which  was  subject  to  accidents  from  veins 
of  mica  and  of  serpentine,  or  to  that  of  Carrara,  in  which  dark  vdns 
are  of  frequent  occurrence.  It  was  accordingly  preferred  by  the 
antients,  and  among  many  other  works,  the  Apollo  (Belvedere)  is 
said  to  have  been  executed  in  Luna  marble.  We  have  no  other 
knowledge  of  the  marbles  of  Hymettus  and  of  Arabia  than  their 
names. 

Of  all'  the  marbles  employed  in  the  works  of  the  antients,  and 
of  which  many  ^(^imens  hav6'  descended  to  our  days,  that  of 
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Carrara  is  almost  the  only  one  which  is  at  present  held  in  estimar 
tion,  or  is  now  accessible  to  modern  sculptors.  This  marble  is  of  a 
very  fine  grain  and  compact  texture ;  it  is  also  susceptible  of  a 
high  polish  when  required,  and  is  consequently  applicable  to 
every  species  of  sculpture,  except  when,  as  is  too  often  the  case^ 
dark  veins  intrude  and  spoil  the  beauty  of  the  work.  Notwith«> 
standing  the  general  apparent  uniformity  of  its  texture,  it  offen 
different  varieties  of  aspect.  It  is  always  of  a  fine  granular  frac- 
ture, yet  this  fracture  is  sometimes  combined  with  a  slight  tenr 
dency  to  the  fiat  splintery,  in  which  case  the  stone  is  harder  and 
more  translucent  than  when  it  is  purely  granular.  When  merely 
granular  it  is  sometimes  dry  and  crumbly,  precisely  as  if  it  had 
been  exposed  to  a  high  heat ;  it  then  loses  much  of  its  transpa- 
rency, and  is  called  woolly  by  sculptors.  Its  transparency  is  va^ 
rious,  and  in  some  cases  nearly  equal  to  that  of  alabaster,  (granular 
gypsum.) 

The  bust  of  Marcellus  in  the  Museum  offers  an  example  of  a 
very  fine  grained  and  extremely  translucent  marble,  apparently  oi 
this  kind.  The  specimen  employed  in  the  bust  of  Messalina  is 
equally  remarkable  for  the  fineness  and  beauty  of  its  texture.  In 
a  bust  of  a  youthful  Hercules  in  the  same  collection  the  identity 
of  the  marble  is  marked  by  the  dark  veins  which  are  to  be  seen  in 
it ;  but  it  is  unnecessary  to  quote  individual  specimens,  as  the 
greatest  number  of  the  sculptures  in  this  collection  appear  to  have 
been  executed  in  Carrara  marble. 

The  last  of  the  antient  marbles  which  I  shall  describe  is  that  of 
Pentelicus,  of  which  the  quarries  are  probably  still  to  be  found  in 
the  vicinity  of  Athens,  although  they  have  not  been  investigated 
by  modern  travellers.  But  we  are  in  possession  of  numerous 
specimens  of  sculpture  in  this  stone,  from  which  we  are  able  to 
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determine  its  qualiiies  ;  two  are  to  be  seen  in  the  British  museum. 
Of  these  there  is  the  bust  of  a  Philosopher,  of,  apparently,  antient 
and  very  dry  workmanship :  the  other  is  the  celebrated  Disco- 
bulus.  It  is  known  that  Myron  the  Athenian,  who  flourished 
about  440  A.C.  executed  a  work  of  this  character  in  brohie: 
but  we  have  no  evidence  respecting  the  marble  statue,  and  artists 
have  therefore  remained  in  doubt  whether  it  was  executed  by  him- 
self or  was  a  copy  by  another  hand.  This  question  cannot  be 
positively  decided  by  the  sculpture  itself,  however  high  its  merits. 
In  the  mean  time  a  step  is  gained  by  the  mineralogical  investigation 
of  the  material,  and  thus  mineralogy  is  capable  of  throwing  light  on 
the  history  of  the  arts*  The  substance  in  which  it  is  wrought  nvust 
therefore  be  considered  a  suflScient  proof  of  the  antiquity  of  the 
copy,  if  it  be  such,  as  well  as  of  its  having  been  executed  at  Athens, 
since  the  quarries  of  Pentelicus  were  abandcmed  in  consequence  of 
their  defects,  as  soon  as  those  of  Carrara  and  Luna  were  known* 
Although  it  is  difficult  or  impossible  to  determine  this  period,  yet 
as  so  few  works  in  Pentelic  marble  posterior  to  the  time  of  Phidias 
{md  of  Myron  have  descended  to  us,  it  is  probable  that  little  us« 
was  made  of  those  quarries  after  the  period  of  these  artists.  We 
are  therefore,  perhaps,  entitled  to  conclude  that  the  Discobulus  oF 
the  Townley  collection  is  an  Athenian  work  of  the  best  age  of 
sculpture,  and  not  a  copy  by  any  more  modem  artist ;  and  that  if 
it  was  executed  neither  by  Myron  himself  nor  under  his  direction, 
it  is  yet  not  likely  to  have  been  much  inferior  to  the  original,  while 
it  may  serve,  at  the  same  time,  as  some  proof  of  the  esteem  in* 
which  that  work  was  held,  at  Athens. 

But  the  ntost  numerous  examples  of  Pentelic  marble  are  to  be 
found  in  those  works  of  Phidias  which  form  the  collection  of  Lord 
Elgin,    and  which  aflford  easy  access  to  examination.      In  the 
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present  corroded  and  tarnished  state  of  the  surfaces  of  these  statues 
we  cannot  trace  the  nature  or  the  defects  of  this  variety,  but  an 
examination  of  its  texture  and  composition  in  the  broken  frag* 
mentSj  serves  to  excite  the  deepest  regret,  that  the  genius  of  Ihc 
greatest  sculptor  whom  the  world  has  seen,  should  for  want  of 
better  materials  have  been  condemned  to  bestow  its  energies  on  so 
perishable  and  so  defective  a  stone.  This  marble  is  of  a  loose 
texture  and  moderate  sized  grain,  coarser  than  that  of  Carrara,  but 
finer  than  that  of  Paros ;  in  colour  it  is  exceedingly  imperfect, 
being  tinged  with  gray,  brown,  and  yellow,  and  mottled  with 
transparent  parts,  which  give  it  the  appearance  of  having  been 
stained  with  oil.  But  its  most  formidable  defect  is  its  laminated 
structure,  and  the  quantity  of  mica  with  which  it  is  contaminated : 
to  this  we  are  to  attribute  the  corrosion  and  almost  entire  ruin  of 
so  many  of  the  specimens,  the  action  of  the  weather  dissolving 
those  parts  of  the  stone  where  the  mica  is  most  abundant,  and 
eating  deep  fissures  through  many  parts  of  the  work.  It  is  pe^ 
culiarly  unfortunate  that  the  two  most  admirable  specimens,  spe- 
cimens which  are  calculated  to  excite  in  the  minds  of  artists  a 
mixed  feeling  of  wonder  and  despair,  the  horse's  head  and  the 
Theseus,  should  be  those  which  have  suffered  most.  Had  they 
been  fortunately  executed  in  the  more  uniform  and  durable  stone  of 
Carrara,  these  works  might  still  have  been  preserved  to  us  in  all 
their  original  perfection  of  drawing  and  surface.  Even  the  ham- 
mer of  the  Turk  would  have  rebounded  with  little  injury  from 
the  marbles  of  this  texture,  while  the  micaceous  stone  of  Pente- 
licus  splitting  in  the  direction  of  its  laminae,  has  permitted  the 
complete  mutilation  of  many  valuable  sculptures. 

We  have  no  geological  information  with  regard  to  the  relations 
of  these  stones*     The  great  resemblance  of  the  Pentelic  marble  to 
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that  of  Glen  TUt  in  aspect  and  composition,  renders  it  probable 
that  like  this  it  lies  in  mica  slate,  forming  beds  parallel  to  and  inter- 
stratified  with  that  rock :  that  the  others  have  similar  relations  to  the 
primary  rocks^  we  should  have  concluded  on  general  geological  prin- 
ciples, had  we  not  already  seen  that  the  white  marble  of  Sky  which 
has  given  rise  to  this  discussion  belongs  to  the  secondary  strata. 

We  have  now  to  examine  the  white  marbles  which  have  been 
discovered  in  our  own  islands,  for  the  purpose  of  comparing  their 
relative  properties  and  the  value  which  they  are  likely  to  possess 
in  sculpture.  I  am  unfortunately  unable  to  give  any  account  of 
those  found  in  Ireland,  neither  having  seen  their  places,  nor  being 
possessed  of  any  specimens. 

That  which  has  been  found  at  Cape  Wrath  in  Scotland,  is  of  a 
grain  much  larger  than  even  the  Parian^  and  is  consequently  useless 
for  the  purpose  of  sculpture ;  and  this  indeed  is  by  much  the  most 
common  character  of  the  Scottish  specimens.  Those  of  Blair- 
gowrie, of  Glenavon,  and  of  Balahulish,  are  all  equally  charac* 
terized  by.  this  targe  sparry  texture,  and  are  all  equally  unfit  for 
sculpture,  however  applicable  to  the  purposes  of  architecture. 
The  marble  of  lona  has  been  long  since  exhausted,  and  conse- 
quently requires  no  particular  notice :  however  valuable  £rom  the 
purity  of  its  colour  and  compactness  of  its  texture,  yet  the  uncer- 
tainty of  its  splintery  fracture  before  the  chisel,  (that  tool  without 
which  no  spirited  work  was  ever  finished,)  combined  with  its  great 
hardness  would  probably  have  rendered  it  useless  in  the  arts,  even 
if  it  were  still  to  be  procured. 

In  a  paper  on  Assynt*  I  have  already  described  the  white  marble 
of  that  district :  it  is  of  a  very  close  texture,  and  although  it  con- 
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tains  no  earth  but  lime,  is  of  unusual  specific  gravity  and  hardness^ 
It  is  incapable  of  being  polished,  a  circumstance^  it  is  tnie,  of  no 
consequence  in  statuary,  since  the  polish  only  pves  a  false  light  to 
the  surface  and  is  not  admitted  of  in  mod6m  sculpture ;  but  it 
labours  under  the  concomitant  disadvantage  of  want  of  trans* 
parency,  producing  nearly  the  same  dead  eflfect  and  dry  outline 
as  is  seen  in  a  plaster  cast,  a  fault  in  itself  sufBcient  to  prevent 
it  from  ever  being  adopted  as  a  good  material  in  the  arts  :  its  ex- 
treme hardness  also  renders  it  very  expensive  to  work. 

The  marble  of  Sky,  the  more  immediate  object  of  this  dis- 
cussion,  is  of  a  pure  white  colour,  and  appears  sufficiently  extensive 
and  continuous  to  be  capable  of  yielding  large  blocks.  The  purity  of 
its  colour  is  seldom  contaminated;  its  fracture  is  granular  and 
splintery,  and  its  texture  fine,  less  fine  than  that  of  lona^  but  more 
«o  than  that  of  Assynt :  its  compactness,  hardness,  and  gravity,  are 
greater  than  those  of  the  marble  of  Carrara,  which  it  in  fact  re- 
sembles in  little  else  than  coloun  It  is  apparently  well  fitted  for 
all  purposes  of  sculpture,  as  it  can  be  wrought  in  any  direction, 
and  has  sufficient  transparency,  while  at  the  same  time  it  assumes 
even  a  better  polish  than  is  required  for  statuary.  With  these  good 
qualities,  however,  is  combined  an  uncertainty  arising  from  its  un- 
equal hardness.  While  some  parts  of  the  stone  are  nearly  as  easy 
to  work  as  that  of  Carrara,  many  other  specimens  turn  out  so 
hard  as  to  add  a  charge  of  near  50  per  cent,  to  the  cost  of  work- 
ing :  this  appears  to  arise  from  the  influence  of  the  syenitic  and 
trap  veins  which  traverse  it,  as  I  have  before  mentioned,  but  which 
however  produce  no  change  in  its  chemical  composition,  nor  any 
other  eflfect  than  that  of  induration.  This  addition  of  price  to  the 
current  charge  of  working  is  sufficient  in  the  harder  specimens  to 
counterbalance  in  a  great  degree  the  superior  cheapness  of  the  ma- 
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terial,  and  the  advantages  derived  from  lower  freight  duty  and 
insurance.  Such  are  the  difficulties  which  oppose  the  intro- 
duction  of  the  most  perfect  marble  which  has  yet  been  found  in  • 

Britain,  difficulties  which,  slight  as  they  are,  ought,  together  with 
the  prevalence  of  established  habits  and  of  a  commercial  routine^ 
to  check  the  extravagant  hopes  which  have  been  entertained  in  this 
country  of  superseding  by  its  own  produce  the  importation  of 
foreign  statuary  marble.  But  it  will  not  be  rendering  justice  to  the 
marble  of  Sky  if  I  do  not  add,  that  it  possesses  a  property  not 
found  in  that  of  Carrara,  and  one  of  considerable  importance,  at 
least  in  small  sculptures.  This  is,  that  compactness  of  texture  by 
which  it  resists  the  bruise  which  so  often  takes  place  in  marble 
at  the  ^point  where  the  chisel  stops,  an  effisct  known  to  sculptors 
by  the  technical  term  stunning^  and  of  which  the  result  is  a  dis- 
agreeable opake  white  mark,  generally  in  the  very  place  where 
the  deepest  shadow  is  wanted. 

I  have  little  to  add  respecting  the  marble  of  Glen  Tilt,  as  I  have 
spoken  of  it  in  another  place.  Except  the  somewhat  larger  size 
of  its  grain,  it  is  scarcely  to  be  distinguished  from  the  Pentelic  :  ia 
colour  it  is  precisely  similar ;  but  as  the  character  and  defects  of 
the  Pentelic,  which  I  have  already  given,  are  equally  applicable  to 
this  variety,  we  may  fairly  abandon  all  hope  of  rendering  it  useful 
in  the  art  of  sculpture. 


n,r    On  the  Oxyd  of  Uranium^  the  production  of  Cornwall^  together 
with  a  description  and  series  of  its  Crystalline  forms. 
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Read  February  17th,  1815. 


HE  only  mine  in  Cornwall  which  until  within  the  last  few 
years  was  known  to  have  yielded  the  oxyd  of  uranium,  was  that 
called  Carharack,  which  was  situated  about  two  miles  nearly^  south 
of  St.  Die.  The  crystals  on  a  specimen  from  that  mine  in  my 
possession  are  tabular,  of  a  green  colour  and  transparent,  except 
such  of  them  as  are  partially  or  wholly  coated  by  a  deposition  of 

•  •  • 

ah  ochreous  substance,  similar  to  that  termed  gossan  by  the  miner. 
This  substance  also  is  interposed  between  an  aggregated  quartz 
tinged  with  iron,  and  the  crystals ;  some  of  which  are  imbedded  in 
it.  It  may  therefore  be  termed,  in  regard  to  this  specimen,  the 
matrix  6f  the  crystals.  On  many  of  them  have  been  deposited 
xlumerdus  minute  clibes  of  a  light  green  colour ;  which,  as  there  is 
i,  considerable  deposition  of  cubic  arseniated  iron  in  a  cavity  of 
the  same  specimen,  I  consider  to  be  that  substance  rather  than  the 
oxyd  of  uranium :  for  though  the  latter  sometimes  takes  a  form  so 
nearly  approaching  to  the  cube  as  that  the  eye  cannot  perceive  any 
difference,  yet  such  instances  are  certainly  not  very  common. 

In  1805,  I  noticed  some  crystals  of  the  oxyd  of  uranium  on  the 
refuse  heaps  of  Tin  Croft  mine,  which  is  at  the  foot  of  a  granitic 
hill  called  Carnbrae  near  Redruth ;    the  veins  of  that  mine  run 
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partly  through  granite,  partly  through  schist.*  A  further  search 
enabled  me  to  obtain  several  beautiful  specimens  containing  many 
varieties  in  the  form  of  the  crystal  as  well  as  in  colour.  The 
crystals  are  for  the  most  part  well-defined,  but  the  largest  scarcely 
exceed  half .  a  line  in  length  or  breadth,  and  some  of  them  are 
accompanied  by  black  pecherz  (Uran  oxydule  Haiiy) ;  they  were 
found  on,  or  in  the  cavities  of,  considerable  blocks  of  a  hard 
substance  enclosing  portions  of  decomposed  felspar;  but  quartz 
formed  the  principal  part  of  the  mass,  which  had  decidedly  the 
character  of  being  an  aggregation  resulting  from  the  decomposition 
of  granite.  The  specimens  in  my  possession,  are  for  the  most  part 
thinly  coated  with  a  black  substance  which  I  consider  to  be  the 
pecherz  in  a  pulverulent  form ;  internally  they  are  of  a  redish  hue, 
arising  probably  from  iron,  with  which  the  mine  abounds,  and 
occasionally  some  minute  rounded  portions  of  iron  hematites  may 
be  observed.  The  jdepth  at  which  these  blocks  were  found, 
according  to  the  best  information  I  could  obtain,  was  about  90 
fathoms  from  the  surface,  in  a  copper  vein. 

I  also  obtained  many  specimens  containing  beautiful  and  well 
defined  crystals  of  the  oxyd  of  uranium  from  Tol  Cam  mine, 
which  is  about  two  miles  north  of  Garharack,  and  near  St.  Die. 
The  veins  of  Tol  Garn  mine  pass  through  a  dteomposed  granite, 
of  which  the  prevailing  substance  seems  to  be  felspar,  enclosing 
portions  of  quartz  and  silvery  mica.  With  this  substance  the  vein 
seems  to  have  been  filled  in  that  part  in  which  the  oxyd  of 
uranium  was  found,  but  it  was  of  a  dark  colour,  and  had  attained, 
though  considerably  friable,  a  texture  much  more  firm  than  that 
of  the  neighbouring  country ;  and  as,  on  almost  every  specimen, 
the  crystals  of  the  oxyd  of  uranium  were  accompanied  by  pecherz, 
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it  sfcems  probable  that  both  its  colour  and  hardness  may  be  ascrlbfel 
to  the  dissemination  of  that  substance  throughout  the  mass^  whick 
leaves  a  black  streak  on  paper.  Some  specimens  also  abounded 
with  pyrites  both  arsenical  and  iQartialy  and  some  of  them  ha^ 
decomposed  since  they  came  into  my  possession.  The  veins  dT 
Tol  Cam  minie  afforded  Kttle  or  no  copper;  the  uramum  mm 
found  in  one  of  them  at  about  30  fathoms  from  the  smface. 

The  colours  of  the  crystals  both  from  Tol  Qam  and  Tin  Oroft 
mines  &re  nearly  the  same.  They  vary  fvom  almost  opalee 
^hite  to  yellowish,  and  pass  into  the  most  brilKant  yeUow; 
some  being  transparent,  others  opake.  Of  some  tabular  crystals, 
the  center  is  transparent  and  nearly  colouifcss,  and  die  ec^es  are 
yellow.  On  other  specimens  the  crystals  are  transparent  and  of  m 
greenish  hue,  whence  they  pass  through  almost  every  shades  into 
deep  grass  green ;  while  in  others,  the  center  of  the  crystal  is 
yellow  and  the  edges  only  are  green.  Again,  from  a  brownish 
tinge  they  pass  into  a  rich  brown,  but  as  the  surfaces  <)f  these 
crystals  glisten,  the  colour  seems  to  be  original ;  while  on  many 
specimens  the  crystals,  which  are  of  a  light  green  colour,  are 
hollow  at  their  centers  and  of  an  ochreous  brown,  a  circumstance 
arising  doubtless  from  decomposition,  and  which  in  other  sped- 
mens  has  proceeded  so  far  as  that  the  forms  of  the  crystals  can  nD 
longer  be  defined. 

The  crystals  on  some  specimens  from  Tin  Gtoft  mine  art 
accompanied  by  spicule  of  Mue  carbonated  copper;  in  others,  ^ 
green  carbonated,  and  red  and  black  oxides  of  copper,  and  on  one 
specimen,  they  are  deposited  on  minute  spiculse  of  osdde  of  iron. 
I  have  some  specimens  of  the  red  oxyd  of  copper  fiwn  the  mine 
called  Huel  Jewel,  on  which  there  are  very  numerous  and  mimtte 
ubular  crystals  of  the  oxyd  0f  uranium  of  a  light  green  colour, 
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and. one  specimen  of  waTellite  from  Stenna  Gwyn  near  St«  Ausdei^ 
on  which  some  crystals  of  a  light  ydlow  colour  are  deposited. 

But  by  far  the  most  brilliant  specimens  of  the  oxyd  of  uranium 
that  have  been  found  in  this,  or  perhaps  in  any  other  country^ 
were  discovered  within  the  last  three  or  ionr  years  in  Gunnis  Lak6 
copper  mine  near  Callington  in  Cornwall.  The  gangue  of  twe^ 
specimens  in  my  possession  is  of  quartz,  bearing  th$  characteriistic 
marks  of  being  the  result  of  decomposed  granitet  and  whiqh  is 
rather  confirmed  by  the  circumstance  of  its  cavities  being  fiUe4 
with  grouan,  or  decomposed  felspar,  of  a  flesh  colour ;  of  anothep 
specimeot  the  gangue  is  wholly  a  hard  gossan.  All  the  crystals 
from  this  mine  that  I  have  seen  are  described  by  iig.  15;  they  are 
extremely  thin,  but  on  some  specimens  they  are  more  than  half  an 
ioich  in  diameter.  They  are  for  the  most  part  lying  flat  together, 
forming  fiisciculi  which  interrupt  each  other  at  various  angles,  and 
give  an  exttemely  beautiful  appearance  to  the  group.  In  Gunnis 
Lake  mine  the  oxyd  of  uranium  was  found  at  about  90  fathoms 
from  the  surface,  and  in  a  part  of  the  vein  in  which  gossan 
abounded^  On  the  few  specimens  in  my  possession  from  that  nune, 
I  have  not  noticed  any  trace  of  pecherz,  but  on  those  from  Tol 
Gam  and  Tin  Crofc  mines,  particularly  the  former,  it  prevails 
very  much.  It  is  sometimes  of  a  resinous  transparency,  but 
is  more  generally  of  a  dark  brown  or  black,  either  amorphous  or 
in  globules :  ou  several  specimetis  kom  Tol  Cara  mine  it  is  quite 
friable. 

It  has  already  been  said  that  the  crystals  of  this  substance  from 
Tol  Carn  and  Tin  Croft  mines,  from  which  t^e  drawings  of  the 
accompanying  series  were  fliade,  are  for  the  owst  pan  very  small ; 
ill  the  lar|^  ones  are  ao  ^^ly  £triftte4  m  %  horsami^k  ^kectioot  at 
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to  present  the  appearance  of  distinct  tabular  depositions  progressive!  j 
altering  in  size ;  and  these  are  easily  separated  in  the  direction  of  the 
striae,  by  that  means  discovering  occasionally  a  thin  ferruginous 
deposit  bet^0«^en  them,  but  not  extending  to  the  edges  of  the  tables. 
Those  crystals  which  are  so  small  as  to  merit  the  term  minute, 
though  of  a  thickness  nearly  equal  to  their  breadth,  particularly 
those  of  a  deep  green  colour,  rarely  exhibit  the  horizontal  strise  on 
their  lateral  planes,  which  are  perfectly  brilliant :  yet  I  have  not 
Ibeen  able  to  find  one  that  could  satisfactorily  be  submitted  to  the 
reflecting  goniometer.  On  the  measurement  of  the  angles  of  the 
oxyd  of  uranium,  it  is  therefore  impossible  for  me  to  oflTer  any  thing. 

The  ease  with  which  the  crystals  of  this  substance  are  separated 
parallel  with  their  terminal  faces,  was  long  since  noticed  by  the 
Abb6  Haiiy,  who  adds  that  its  other  cleavages  can  only  be 
perceived  by  the  assistance  of  a  vivid  light.  The  CoQite  de 
Bournon  who  acknowledges  much  attention  to  this  substance,  says 
(Cat.  p.  340)  that  by  the  assistance  of  a  strong  light,  he  could 
perceive  indications  of  cleavages  in  the  directions  of  both  the 
diagonals  of  a  tetrahedral  prism  (Fig.  2  or  3),  which  by  both  these 
scientific  mineralogists  is  adopted  as  the  primitive  form  of  the 
oxyd  of  uranium.  >  I  have  very  satisfactorily  obtained  cleavages 
parallel  with  the  lateral  planes  of  that  solid. 

The  authors  above  cited  do  not  however  agree  in  regard  to 
the  height  of  the  prism  which  both  have  assigned  as  the  pri- 
mitive form  of  this  substance.  The  former  of  them  has  supposed 
that  the  height  is  to  the  breadth,  as  16  to  5,  while  the  Gdmte  de 
Bournon  considers  that  there  is  some,  though  not  conclusive 
evidence  for  adopting  a  tetraedral  prism  with  square  bases  much 
less  in  height  than  that  assigned  to  it  by  the  Abbe  Haliy.  It  is 
not  in  my  power  to  oflfer  any  thing  decisive  of  this  question,  for 
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as  it  depends,  in  the  first  place  on  the  precise  admeasurements  of 
certain  angles,  wRich  no  crystal  I  have  hitherto  seen  has  enabled 
me  to  make,  and  in  the  second  place,  on  calculations  founded 
thereon,  for  which  I  possess  not  the  requisite  qualifications,  I  am 
compelled  simply  to  state  the  opinions  of  these  crystallographers, 
and  shall  be  amply  gratified  if,  in  their  estimation,  what  is  now 
offered  in  regard  to  cleavages  not  before  obtained,  and  modifi- 
cations not  before  noticed,  shall  tend  to  throw  any  light  on  this 
important  part  of  the  subject. 

The  occasional  notice  of  what  appear  to  be  perfect  cubes,  added 
to  the  certainty  that  cleavages  are  practicable  parallel  with  every 
plane  of  that  solid,  at  first  tempted  me  to  presume  that  it  ought  to 

•  •       *  • 

be  considered  as  the  primitive  form ;  but  the  consideration  of  some 
circumstances  connected  with  the  crystallization  of  this  substance, 
induced  me  wholly  to  abandon  the  idea.  The  inspection  of  the 
annexed  drawings  will,  evince  that,  of  the  five  modifications 
described,  the  first  alone  is  compatible  with  the  cube.* ' 

All  the  crystals  represented  in  the  accompanying  series  which 

« 

are  so  remarkably  flat  as  to  have  the  appearance  of  mere  laminse^ 
are  from  Tol  Cam  mine,  which  yielded  only  such  as  are  of  that 
description,  while  on  the  other  hand,  the  greater  part  of  those  from 
Tin  Croft  mine  nearly  approach  in  height  the  dimension  of  the 
cube,  or  exceed  it.  A  considerable  proportion  of  such  as  are 
rather  less  than  that  dimension  exhibit  no  strias  on  the  lateral 
planes,  which  arc  very  splendent :  many  of  those  which  are  deeply 
striated   on    these    planes    are   iridescent   on  the   surface.     The 

*  In  reply  to  this  obserration  it  may  be  said  that  the  plane  which  constitutes  the  third 
modification  of  the  annexed  series,  also  occurs  on  cubes  of 'fiuate  of  lime  and  sulphuret  of 
iron ;  but  on  these  two  substances,  which  are  remarkable  for  the  beauty  and  elegance  of 
their  crystalline  forms,  that  plahe  only  iq>pear8  id'  combination  with  two  other  similar 
planes,  placed  on  the  edges,  and  replacing  the  solid  ims^e  of  the  cnbe. 
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crystals  from  Tol  Cam  mine  are  generally  of  great  length  and 
remarkable  transparency!  those  from  Tin  Croft  are  more  generally 
opake ;  but  the  long  and  slender  crystals  from  the  former  mine 
rarely  suffer  interruption  from  each  other,  being  generally  de- 
posited at  right  angles,  and  thereby  shewing  a  constant  tendency 
to  assume  a  quadrilateral  figure. 

Iliere  are  in  my  possession  about  SS  specimens  of  the  oxyd  of 
uranium  from  the  rarious  mines  in  Cornwall  above  cited,  and  up* 
wards  of  200  detached  portions,  each  having  one  or  more  well 
defined  crystals  on  them  and  placed  on  pieces  of  wax ;  from  these 
the  accompanying  drawings  were  made*    PL  5, 6,  and  7. 

VariitUs  of  the  Primitive  CrystaL 

It  has  been  already  noticed  that  the  primitive  crystal  of  the 
oxyd  of  uranium  is  considered  to  be  a  tetraedral  prism,  with 
square  bases*  I  have  never  observed  any  crystal,  exhibiting  the 
primitive  planes  only,  of  a  greater  elevation  than  that  described 
by  fig.  \.  Fig.  4  represents  an  elongated  crystal :  this  elongation 
is  so  considerable  on  several  crystals  from  Tol  Cam  mine  that 
the  length  exceeds  the  breadth  many  times* 

First  Modification. 

The  first  modification  is  the  result  of  a  decrease  along  the  lateral 
edges  of  the  primitive  prism,  by  which  each  is  replaced  by  a 
quadrangular  plane.*  The  crystals  represented  by  figs.  6,  7,  and 
8,  are  the  most  common  of  the  whole  series. 

*  The  Coaot  de  Bouraou  ia  his  ^^  Catalogue''  has  described  a  modificatton  which  I 
have  not  been  fortunate  eAoygii  to  discover  on  any  crystal  from  Cornwall,  whence  eyerjr 
crystal  delineated  in  the  avnexed  Aeries  was  brought.  The  planes  of  this  modification  he 
dtscribes  as  being  in  combiaaticNi  with  that  abore  quoted  as  the  first  modification,  and  as 
replacing  the  lateral  edgas  at  that  ^^lane  by  quadrangular  planet. 
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This  modification  ccmsiste  m  a  decfcase  on  the  terininal  edges  of 
the  primitive  prcsm,  hf  which  each  b  re|jiaced  hj  a  trapezoidal 
plaoe^  indtniog  more  on  thie  lateral  than  on  the  terminiil  faces ; 
and)  as  will  be  Q&vioys  on  consukiiig  the  planes  of  thb  modifica- 
tions nmnbeted  S.  S,  on  figa»  23  and  24^  tending^to  {produce  a 
very  acute  octdhedron.  On  the  crystals  described  by  figs.  13, 14^ 
15,  and  16,  the  lateral  primitive  planes  have  wholly  diaapjpeared. 
The  lines  on  fig.  9  shew  the  striae,  which,  on  the  larger  crystals, 
ve  not  only  visible,  but  deep. 


The  third  modification  consists  in  a  decrease  on  the  sc^d 
angles  of  the  primitive  prism,  by  which  each  is  replaced  by 
an  isosceles  triangular  plane,  inclining  more  on  the  lateral  edge 
than  on  the  terminal  face,  fig.  17.  The  length  of  the  crystals 
delineated  by  figs.  23  and  24,  which  shew  the  approach  to  the 
acute  octohedron,  wouM,  if  the  apices  of  the  crystals  had  been 
complete^  have  equalled  at  least  four  times  their  breadth ;  they 
are  deeply  striated  in  the  direction  shewn  on  fig.  9.  I  possess 
a  crystal  delineated  by  fig.  24,  on  which  the  planes  2.2,  are  per- 
fectly  brilliant  and  well  defined.  Fig.  31  shews  the  combination 
of  the  planes  of  this  with  those  of  the  preceding  modifications 
and  of  the  primitive  prism.  On  the  crystals  described  by  the  four 
last  figures  in  the  series  of  this  modification,  two  of  the  four 
planes  of  the  second  modification  have  disappeared  on  each  pyra- 
mid, giving  to  their  common  base  an*  to  their  terminal  faces  the 
form  of  triangular  planes. 
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Fourth  Modification. 


This  modiHcatioDy  like  the  preceding,  consists  in  a  decrease  on 
each  scrfid  angle  of  the  primitive  prism  by  an  isosceles  triangular 
(Jane,  but  which,  instead  of  being  placed,  as  in  that  modification, 
more  on  the  lateral  edges  than  on  the  terminal  faces,  inclines  more 
en  the  terminal  faces  than  on  the  lateral  edges.  On. the  crystal 
represented  by  fig.  42,  the  planes  of  this  modification  are  per- 
fectly brilliant* 

* 

Fijib  Modification. 

By  this  modification  the  terminal  edges  of  the  primitive  prism 
are  replaced  by  trapezoidal  planes  tending  to  form  an  octohedron, 
fig.  46.  The  succeeding  figure  shews  the  planes  of  this,  in  com- 
bination with  those  of  the  second  modification,  or  the .  acute 
oaohedron.  The  crystals  described  by  figs.  46  and  47  are  nu- 
merous, brilliant,  and  well  defined  :  they  rarely  exhibit  any  lateral 
striae,  but  are  so  minute  as  to  render  it  impossible  even  to  approx« 
imate  the  real  admeasurement  of  the  angles  formed  by  the  meet- 
ing of  any  two  of  their  planes.  An  attentive  examination  induces 
the  belief  of  their  being  somewhat  more  obtuse  than  the  regular 
octohedron ;  and  they  are  so  delineated. 


III.     On  the  Geological  Features  of  the  North-eastern 

Counties  of  Ireland^ 
Extracted  from  the  Notes  of  J.  F.  Berger^  M.D.  M.G.S. 

Read  April  15th,  1814. 

With  an  Introduction  and  Remarks^ 
By  the  Rev.  W.  Conybeare^  Member  of  the  Geological  Society, 

Read  April  5th,  1816. 


INTRODUCTION. 


T. 


O  collect  in  one  point  of  view  the  general  results  deducible 
from  the  ensuing  detached  observations,  and  enable  those  vrho 
may  be  unacquainted  with  Ireland  to  follow  th^ir  course  with 
greater  facility,  it  seems  desirable  to  introduce  them  by  a  rapid 
survey  of  the  general  features  which  distinguish  the  district  they 
refer  to. 

That  district  may  be  described  as  limited  by  Dundalk  bay  on 
the  S.E.  and  by  Lough  Foyk  on  the  N.W.  including  towards  the 
south  thd  counties  of  Down,  Armagh,  and  the  N.E.  angle  of  Lowth 
lying  b^tweefn  Dundialk  and  Carlingford  bay ;  and  oH  the  north, 
Antrim  and  Derry :  that  portion  of  Tyrone  which  extends  along 
the  S.W.  shore  of  Lough  Neagh,  between  Derry  and  Armagh, 
being  also  comprehended  as  falling^  within  the  same  general  outline. 
'  This  district  is  marked  by  three  distinct  systems  or  groups  of 
mountains,  one  of  whrch  occupies  the  more  southern  counties ; 
while  the  more  northern  are  divided  between  the  two  others. 

Vol.  hi.  q  • 
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\st  System.     The  Mourne  Mountains. 

The  Mourne  Mountains  form  a  well  defined  group  extending 
from  Dundrum  bay  to  Carlingford  bay  in  the  southern  extremity 
of  Down. 

Slieve  Donard  is  the  highest  summit  of  this  group ;  it  has  been 
said  to  rise  3150  feet  above  the  level  of  the  sea,  but  the  estimate 
of  Mr.  Tempi eton,*  who  assigns  only  2590  as  the  elevation  of  the 
highest  points  of  the  Mourne  Mountains,  appears  more  correct,  and 
nearly  agrees  with  that  of  Dr.  Berger,  who  calculates  its  height  at 
2654  feet. 

To  the  west  of  the  main  group  the  Fathom  hills,  Slieve  Girkin 
or  the  Newry  Mountains,  and  Slieve  GuUeu,  all  situated  in  the 
south-east  of  Armagh,  and  the  Ravensdale  and  Carlingford  Moun-> 
tains  in  the  north  of  Lowth,  may  be  considered  as  its  appendages. 

Granite  is  the  prevailing  constituent  of  all  these  ranges. 

To  the  north  of  the  Mourne  Mountains  Slieve  Croob  composed 
of  syenite,  and  Slieve  Anisky  of  hornblende  rock,  both  situated  in 
the  county  of  Down  and  barony  of  Lower  Iveagh,  constitute  an 
elevated  tract  dependent  upon  but  placed  at  some  distance  from  the 
main  group* 

Hornblende  rock  and  primitive  greenstone  are  abundant  on  the 
skirts  of  the  granitic  district.  Mica  slate  has  been  noticed  only  in 
one  instance.  Exterior  chains  of  transition  rocks  advance  far  to 
the  west  and  north  of  this  primitive  tract,  extending  westwards 
across  Monaghan  into  Cavan  and  on  the  north-east  to  the  southern 
cape  of  Belfast  Lough  and  the  peninsula  of  Ardes. 

The  primitive  nucleus  bears  but  a  very  small  proportion  in 
superficial  extent  to  these  exterior  chains,  which  are  principally 
occupied  by  greywacke  and  greywacke  slate. 

*  Mem.  R.  I.  Academy,  toI.  8. 
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It  is  highly  worthy  of  observation  that  the  points  of  the  coast  of 
Scotland  immediately  opposite  the  Peninsula  of  Ardes,  where  the 
greywacke  terminates  abruptly  on  the  Irish  side  of  the  North 
Channel,  present  in  the  neighbourhood  of  Port  Patrick  and  through 
the  greater  part  of  the  Mull  of  Galloway,  a  resumption  of  the 
same  formation ;  nor  is  the  analogy  in  the  structure  of  the  two 
countries  confined  to  this  one  point.  The  hills  of  the  Mull  of 
Galloway  are  a  branch  of  the  great  chain  of  mountains  which 
under  the  name  of  the  Lead  hills  and  other  local  titles,  traverses 
the  whole  of  Scotland  on  the  south  reaching  from  sea  to  sea,  and 
the  composition  of  this  chain  agrees  through  its  entire  extent  with 
that  of  the  mountainous  tract  just  described,  the  transition  rocks 
forming  its  predominating  constituent,  enveloped  by  which  several 
small  districts  of  granite  occur,  as  in  the  hills  of  Cairnsmuir  and 
Criffcl ;  while  the  whole  is  distinguished  from  the  great  northern 
chain  of  mountains  or  Grampians,  by  the  rare  occurrence  or  total 
absence  of  mica  slate,  which  in  the  latter  is  remarkably  prevalent. 

On  the  north  of  the  Mourne  Mountains  rise  the  Bann  one  of 
the  tributary  streams  of  Lough  Neagh,  and  the  Lagan,  which  flows 
into  the  estuary  of  Belfast ;  and  on  the  south  several  small  rivulets 
which  run  immediately  into  the  sea,  the  base  of  the  mountains 
being  in  that  direction  washed  by  the  Irish  Channel. 


2d  System.     Primitive  Chain  of  Londonderry . 

The  mountain  group  which  I  have  thus  designated,  rises  at  the 
distance  of  about  30  miles  to  the  N.N.  W.  of  the  external  chains  of 
the  first  system. 

It  forms  a  large  mountainous  tract  comprehended  between  the 
river  Roe  and  the  Strabane,  partly  situated  in  Derry  and'  partly  in 
Tyrone.  Q  2 
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From  its  southern  boundary  it  emits  two  water  courses;  the 
Mayo>yla  whicW*  takes  an  eastern  direction  and  flows  into  Lou^ 
Neagh;  and  the  Moyle  which  passes  to  the  west  and  joins  the 
Strabane  river. 

On  the  north  the  Fanghan  waters  a  beautiful  valley,  at  length 
discharging  itself  into  Lough  Foyle. 

Sawell  is  the  highest  point  of  this  group :  Dn  Berger  has  fixed 
its  altitude  at  2257  feet  above  the  sea.  The  whole  of  this  extenrive 
and  lofty  tract  is  primitive  to  the  very  front  towards  Lough  Foyle. 
Mica  slate  is  the  predominating  rock,  constituting  exclusively  almost 
nine-tentha  of  the  district :  it  is  accompanied  by  primitive  limestone 
in  the  lower  part  of  the  country. 

On  the  eastern  bank  of  the  Roe  this  system  of  mountains  is 
succeeded  by  a  range  of  secondary  heights,  covered  by  an  enormous 
platform  of  basalt  and  forming  a  part  of  that  system  which  will  in 
the  next  place  be  described.  These  secondary  masses  repose  upon 
and  conceal  the  mica  slate  in  the  eastern  part  of  Derry,  but  the  mica 
slate  again  emerges  from  beneath  this  covering,  ^ter  an  interval  of 
near  30  miles,  in  the  N.E.  of  Antrim,  and  swells  into  mounudns 
which  break  down  abruptly  towards  the  coast  between  Tor  Point 
and  Cushenden  bay. 

The  exact  correspondence  in  structure  of  the  opposite  points  of 
Ireland  and  Scotland  here  again  demands  our  observation;  the 
Mull  of  Cantire  which  faces  Tor  Point  resuming  the  chain  of  mica 
slate  which  was  there  broken  oflT.  The  Cantire  hills  are  connected 
with  the  Grampians,  a  chain  strikingly  similar  to  that  which  has  b^en 
above  described  in  all  the  circumstances  of  its  composition ;  and  it 
may  be  added,  as  compleating  this  analogy,  that  the  mica  slate  of 
Ireland  is  succeeded  on  the  south  (where  the  Antrim  coast  exhibits 
it  in  section)  by  a  conglomerate,  perfectly  resembling  that  which  is 
so  well  known  as  skirting  the  Grampians  on  their  southern  border. 
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We  have  therefore  strong  grounds  for  believing,  without  incurring 
the  charge  of  generalizing  too  hastily,  that  the  two  mountain  systems 
described,  should  be  regarded  as  prolongations  of  the  great  northern 
and  southern  chains  of  Scotland,  the  former  distinguished  by  the 
prevalence  of  mica  slate,  the  latter  by  that  of  grey  wacke. 

In  the  eastern  part  of  Tyrone  which  intervenes  between  these 
two  systems  of  mountainous  ground,  a  coal  formation  occurs 
associated  with  that  variety  of  limestone  which  is  usually  found 
underlying  or  alternating  with  the  coal  measures  in  Great  Britain.  . 

The  position  of  this  coal  field  offers  a  new  analogy  with  Scotland, 
where  the  interval  between  the  southern  and  northern  mountains  is 
principally  occupied  by  a  broad  zone  of  rocks  connected  with  the 
coal  formation,  upon  which  are  placed  those  vast  overlying  masses 
of  trap  formation  which  constitute  the  Campsie  hill,  the  Ochills,  &c. 
and  which,  again,  correspond  both  in  their  constitution  and  position, 
with  the  basaltic  group  which  forms  our  third  system.*     Before 

*  The  assertion  that  the  basaltic  group  of  Ireland  corresponds  in  constitution  and 
position  with  that  of  the  Carapsie  hills,  Ochills,  &c.  requires  perhaps  to  be  stated  moie 
distincilj,  and  more  in  detail ;  and  in  the  first  place  with  regard  to  the  correspondence 
of  these  districts  in  the  internal  constitution  of  the  component  rocks.  From  the  description 
of  the  OchiUs  giren  by  Mr.  Mackenzie  in  the  2d  volume  of  the  Wemerian  Transactions, 
it  appears  that  the  prevailing  rock  is  a  variety  of  floetz  trap,  possessifog  characters  inters 
mediate  between  basalt  and  clinkstone,  occasionally  exhibiting  columns,  passing  into 
greenstone,  and  in  places  associated  with  amygdaloid.  Beds  of  claystone  porphyry,  of 
lelspar  porphyry  and  of  compact  felspar  cap  some  of  these  eminences.  The  Campsie  hilJs 
have  been  ably  but  more  generally  described  by  G6i.  Imrie  in  the  same  publication ; 
be  represents  them  as  universally  covered  by  a  thick  mass  of  floetz  trap,  divided  into  beds^ 
partly  amorphous  and  partly  columnar.  The  trap  formation  of  the  north  of  Ireland  consists 
principally  of  basalt  divided  into  beds,  partly  amorphous  and  partly  columnar ;  the  latter 
variety  resembles  clinkstone  in  the  property  whence  that  rock  derives  its  name ;  the  basalt 
passes-  into  greenstone,  as  may  be  se^n  in  the  mountain  of  Slievemish  and  other  places,* 
and  it  alternates  with  amygdaloid.  A  formation  of  day  porphyry  also  occurs  in  the  center 
of  the  basaltic  area. 
'  -  In  the  second  place,  with  regard  to  the  position  of  the  Scotch  and  the  Irish  trap  districts, 


r . 
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describing  that  system,  it  is  necessary  to  observe  that  another  small 
coal  field  occurs  at  Ballycastle,  near  the  edge  of  the  mica  slate 
district  in  the  north-east  of  Antrinu 


tliere  m  points  of  agreement  aod  points  of  difference :  tlie  great  features  of  agreement  are 
tiuMe  mentiofied  in  the  text,  namely,  that  both  occur  in  the  Ticinity  of  eoal  fields,  and  in 
a  posHijB  inttnncdiatc  between  the  northern  and  southern  mountain  chains.    The  points 
of  difetence  aj«,  that  the  Campsie  hills  seem,  at  least  along  their  soothera  border,  to 
repose  immediatelj  on  the  eoal  measures ;  and  the  same  obserration  maj  be  applied  to 
the  junction  of   the  OchUls  with  the    coal    field  of  Gackmananshire  at  Westertoun* 
Whereas  the  basalt  of  Ireland  is  generally  separated  from  the  coal  measures  by  sefend 
ioterrening  beds  of  considerable  importance  and  of  much  more  recent  formation,  which 
appear  to  be  altogether  wanting  in  Scotland.     It  may  be  eren  objected  to  the  instance 
of  Cross  hill  near  Furhead,  which  is  cited  towards  the  end  of  this  introduction  as  an 
example  c^  the  occurrence  of  trap  in  Antrim  under  the  same  conditions  with  that  of 
Scotland,  namely,  in  contact  with  the  coal  measures,  that  the  trap  in  this  instance  and 
through  the  whole  range  of  Fairhead,  assumes  a  character  so  widely  different  firmn  the 
compact  and  small  grained  basalt  of  the  neighbourhood,  (being  a  highly  crystalline  green* 
stone)  as  almost  to  warrant  the  suspicion  of  its  being  a  distinct  formation,  notwithstand- 
ing its  close  geographical  proximity  to  the  great  basaltic  mass.     I  confess  myself  howerer 
io  be  folly  persuaded  that  this  suspicion  will  on  further  examination  be  found  groundless. 
The  rock  in  question  closely  agrees  in  its  texture  with  that  of  Slieremish,  which  it  is  quite 
impossible  to  detach  from  the  general  mass  of  trap.     The  island  of  Arran  appears  to  form 
an  important  link  in  the  connection  I  hare  endearoured  to  trace,  between  the  opposite 
roasts  of  Ireland  and  Scotland ;  the  center  of  this  island  is  occupied  by  a  primitiTe  district, 
comprising  granite,  mica  slate  and  syenite ;  the  mica  slate  extends  to  and  skirts  the  N.W. 
coast.  The  N.E.  coast  presents  a  small  coal  formation  precisely  analogous  to  that  of  Bally* 
castle,  with  beds  of  breccia  and  of  red  sandstone  resembling  those  which  occur  in  the  Antrim 
coast  near  Neti  town  Glens ;  this  sandstoae  forms  the  prerailing  substratum  through  the 
whole  south  of  the  inland,  where  it  is  corered  by  a  singular  columnar  clay  porphyry,  and 
by  greenstone,  both  of  which  rocks  are  getierally  referred  to  the  floetz  trap  series.     It 
seems  probable  that  the  porphyry  which  occurs  on  the  opposite  coast  of  Cantire  at  DcTar 
near  Gunpbelltown,  and  the  syenitic  rock  which  forms  the  crag  of  Ailsa  may  be  considered 
as  connected  with  these  formations.     The  whole  island  is  trarersed  by  numerous  dykes  of 
basalt  and  pitchstone.    A  similar  structure  is  continued  through  the  corresponding  portions 
ci  Bute.     And  an  exact  resemblance  prerails  between  the  northern  and  southern  districts 
of  these  islands  and  the  opposite  coasts  of  the  estuary  of  the  Clyde  in  which  they  are 
situated ;  thus  the  primitire  rocks,  forming  the  north  of  those  islands,  are  resumed  on  the 
north  of  the  estuary  in  Cowal  and  Cantire ;  while  the  sandstone,  breccia,  and  trap  rocks  of 
their  southern  district  are  continued  in  that  direction  through  the  Cumbray  isles,  and  at 
Largs  and  the  whole  southern  bank  of  the  Qyde :  the  line  of  junction  between  these 
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Sd  System  of  Mountains.     The  Basaltic  Group. 

This  group  may  be  more  accurately  described  as  separated  into 
two  chains,  bounding  on  the  east  and  west  the  trough  or  valley 
through  which  the  river  Bann  flows  from  Lough  Neagh  to  the 
ocean. 

The  eastern  chain  lies  in  the  county  of  Antrim,  being  compre- 
hended between  the  valley  of  the  Bann  and  the  Northern  Channel. 
It  presents  an  abrupt  declivity  towards  the  east,  falling  with  a  gentle 
slope  towards  the  west,  in  which  direction  the  beds  composing  its 
mass  dip. 

The  hills  of  which  it  is  composed  are  generally  detached  and 
distinct,  but  yet  so  closely  grouped  together  that  there  can  be  no 
impropriety  in  considering  them  as  parts  of  a  single  chain . 

According  to  Dn  Berger*s  measurement  Kock-lead  in  the  north- 
secondary  and  primitiTe  formations  seems  to  pass  near  the  sonthem  extremity  of  the 
Peninsula  of  Cantire,  where  a  small  secondary  district,  containing,  like  that  of  Arran, 
some  indications  of  coal  occurs  near  Campbelltown.  See  Jameson  Mineral  of  Scottish 
isles,  Tol.  l.p.  134. 

Whether  any  connection  can  be  traced  between  the  floetz  trap  of  Ulster  and  the 
extensive  deposits  of  similar  rocks  in  the  islands  of  Sky,  Egg  and  Mull,  is  a  question 
which  will  be  examined  with  greater  advantage  when  the  geology  of  these  islands 
has  been  further  elucidated  by  the  able  descriptions  of  Dr.  Mac  Culloch.  It  shonld  appear 
that  in  these  islands  strata  of  shell  lin^stone  containing  belemnites  and  ammonites,  and 
appearing  to  be  of  more  recent  formation  than  those  associated  with  the  coal  fields  of  the 
main  land,  occur;  hence  we  may  perhaps  be  led  to  expect  that  they  will  be  found  to  exhibit 
a  still  nearer  approach  to  the  structure  of  the  hills  which  constitute  our  third  system. 
Towards  the  west^  the  limestones  and  sandstones  associated  with  the  coal  formation  extend 
from  the  banks  of  Lough  N'eagh  to  those  of  Loch  Corrib  in  Connaught,  passing  by  Lough 
Erne  and  Loug^h  Allen ;  but  the  overlying  trap  is  confined  to  the  district  described  in  this 
paper,  with  one  trifling  exception  which  is  presented  by  the  Corliew  mountains  in 
Roscommon,  two  miles  to  the  north  of  Boyle,  where  the  sandstone  is  covered  by  a  cap  of 
greystone :  the  structure  of  these  hills,  therefore,  agrees  still  more  nearly  with  the  trap 
ranges  of  Scotland  than  does  that  of  the  great  Ulster  gronp. 
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ern  extremity  of  the  chain  is  the  highest  summit,  it  rises  1 820  feet 
above  the  level  of  the  sea ;  but  the  ba^s  of  this  mountain  is  occupied 
to  the  height  of  500  feet  by  primitive  rocks,  (connected  with  that 
district  of  mica  slate  which  has  been  before  mentioned  as  appearing 
in  this  part  of  the  country)  leaving  only  1320  feet  for  the  thickness 
of  the  secondary  strata  peculiar  to  this  system.  Dins  hill,  near  the 
southern  extremity  of  the  chain,  is  wholly  composed  of  those  strata 
aad  attains  an  elevation  of  1475  feet  above  the  sea :  it  is  situated 
about  two  miles  to  the  west  of  Belfast. 

% 

.  On  the  S.£.  this  chain  pours  several  small  streams  into  Bel£i8t 
Lough,  and  on  the  N.E.  into  the  North  Channel ;  all  these  have  a  very 
short  course.  On  the  west  three  rivers  of  rather  more  unportance 
take  their  rise ;  the  six  mile  water  and  the  river  Msdn  which  flow 
into  the  bay  of  Antrim  in  the  N.E.  angle  of  Lough  Neagh ;  and  the 
Bush  which  empties  itself  into  the  ocean  a  little  west  of  the  Gismts 
Causeway. 

The  western  chain  included  between  the  Roe  and  the  Bann  forms 
the  exact  counterpart  of  the  former,  but  the  strata  here  dip  in  a 
nearly  contrary  direction,  namely,  towards  the  north-east ;  the  fall 
of  the  hills  being  gradual  in  this  direction,  while  they  front  the  west 
and  south  with  abrupt  and  precipitous  escarpments.  Cragnashoack 
at  the  southern  e^Ltremity,  is  as  might  be  expected  from  this  general 
inclination  of  the  line^  the  highest  summit,  it  rises  1864  feet  above 
the  sea,  exceeding  by  44  feet  the  loftiest  point  of  the  eastern  chain. 
Slieve  Gallion,  an  insulated  hill  which  stands  in  an  advanced  position 
at  some  distance  from  the  soutli  bank  of  Cragnashoack  is  less  elevated 
by  240  feet. 

Benyavenagh,  the  extreme  mountain  on  the  north,  is  one  of  the 
lowest  in  the  chain,  rising  only  1114  feet. 

.  The  Roe,  the  Qady,  and  Aghlvey,  are  the  principal  water  courses 
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this  cliua  send?  forth ;  the  two  Utter  are  fee4er$  of  the  Bann,  tlie 
i^«t  empties  it9elf  in^o  Lough  Fojle. 

The  ^edp^cal  coustitutioo  of  tb|s  third  system  U  highly  important 
^Qd  interesting,  i|  h  as  has  h^n  ah«ady  observed,  wholly  secondary 
and  uni&rmly  c<iY9d4  by  ^ormous  str?tiSed  masses  of  bassdt  j  this 
aovering  appeait  to  fttquire  its  greatest  tl^clmcss  on  the  north.  The 
hasakio  cap  of  Benyavenngh,  thie  mo^t  northern  summit  of  the 
westfam  chain  nueasuring  more  than  900  feet  j  and  th«|t  of  KnockJead, 

similarly  situated  in  the  eastern  chain  980  feet ;  the  average  depth 

pf  this  super«tf4tum  may  t^irefor^  be  safely  estimated  at  545 
feet,  9S!A''m  svpfiriicial  distent  «t  800  ?qu^u?e  mi^t  »  ^4  >nas«  ^ 
extxwif^m^ty  ftn4  impmn^  (Umenwom* 

In  th^  strati  Dn4«flyi%  i^^  h^salt.  the  ^glish  geolo^  » 
agpee^j^y  8i|i:pnsei  tfit  reop^i«e  m>Ay  of  the  most  important  of  those 

l^i^p^tions,  trhich  reposing  i^on  th^  co«l  m^Mwes,  occupy  such  an 
extensive  tract  in  ^e  fiP^  ^nd  e^ern  counties  of  his  o^^n  L^nd  j 

b^t  which  in  Ireland  are  entir^y  oQnfini^d.  to  thie  comp^ratiyely 
small  district  now  und«r  fc^d^r^tioAi  neyer  extending  fer  he- 
yofkd  the  circiimfetenoe  of  th«  gnnt  bMalttp  ar«» ;  a  cifcwistaniQe 
vAkh  abnost  natiuraUy  lea^  td  dbe  eonjectwe  that  ^y  may  have 
been  originally  mtioh  more  extensive,  but  hAve  hden  'ClsewheiFf 
reminred  by  the  a^cy  of  some  dei^wying  and  de oudkig^  k)K», 
^  ytbi^  in  thjis  quarter  alone  ao  efieotujil  resiftance  waa  oppoiiAd 
by  the  firm  and  roaa»ivie  suplvstratuJA  (^  batiJt  vhish  cm^Sfli 
and  protected  theia. 

The  beds  aUoded  ta  oeouv  im  the  foUoviiag  (odelr,  pk:fK:ee^ng 
feom  beneath  ^  kl^vak  dtnm^^xds.  . 

1.  Qia^friTThia  fqraaatinBL,  which  tn  jttigl^nd  CHW#y  h<  ^^iwMted 

at  leas  dian  86Q  feet  in  tl\lckaess,  does  not  in  Irelaad  avfta^^mnft 
than  fK^    It  agrecn  exactly  with  the  lower  h«is  of  tlw  Sn^liih 
V»x,.'fii-' '  .■■•■»•■ 
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chalk,  as  seen  in  the  Isle  of  Wight  and  Isle  of  Purbeck,  which  are 
distinguished  from  the  higher  beds  0f  the  same  formation  by  thor 
very  superior  consolidation.  It  is  impossible  for  any  two  portions 
of  the  same  formation  to  be  more  entirely  identified,  by  every 
External  character  and  by  the  fossils  and  organic  remaind  contained 
in  them,  than  are  these  Irish  beds,  which  have  been  frequently  called 
white  limestonef,  with  the  English  chaUc  in  the  above  places :  there  as 
in  England  the  lowest  beds  are  destitute  of  flincs  which  the  upper 
contsdn  in  abundance. 

2.  Mulattoe,  an  arenaceous  scone^  with  2I  caldareous  Icementi 
of  a  speckled  appearance  (whence  its  name)  derived  from  nvmerous 
disseminated  spots  of  green  earth.  It  agrees  altogether  in  its  ch^-^ 
racter  and  fossils  with  the  green  sandstone,  v^hich  occurs  ixk  a 
similar  geological  position  underlying  the  chalk  in  England:  the 
thickness  of  thb  deposit  appears  to  vary  very  considerably^  and 
has  not  in  any  instance  been  precisely  ascertained. 

The  numerous  beds  of  coai^e  calcareous  oolites,  which  in  Edg-^ 
land  succeed  this  green  sandstone,  are  entirely  wanting  in  Ireland^ 
iand  the  mulattoe  reposes  immediately  on   the    lias    limestone. 

Analogous  ciifcumstances  are  not  however  wanting  in  England* 

« 

In  the  neighbourhood  of  Lyme  Regis,  in  Dorsetshire,  the  greea 
sandstone  has  extended  itself  over  the  outgoings  of  the-  oolites, 
i'ests  upon  the  lias  in  a  manner  similar  to  that  just  described; 
and  as  it  is  covered  with  beds  of  chalk,  the  whole  section  affords 
an  exact  counterpart  to  that  presented  by  the  Irish  series. 
;  3.  Lias  Limestone^  a  blue  argillaceous  limestone  disposed  in 
thin  beds,  alternating  with  slate  clay^  and  distinguished  by  the  am- 
inonites,  gryphites  and  the  remains  of  the  pentacrinuci,  which  it 
abundantly  contains.  It  may  be  worthy  of  remark  that  the  sec* 
dons  given  by  Guetard  and  Monnet  in  the  Atlas  Mineralogique  de 
la  France,  and  the  accompanying  description9    clearly  prove  the 
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fflutf  ence  of  this  formation  near  Met?u     Its  thickness  in  Ireland  has 
jAot  been  aecertained.  ^ 

4.  The  lias  in  Ireland  reposes,  as  in  England,  on  beds  of  red  and 
variegated  marle^  containing  gyps^un  and  further  distinguished  by 
;iumerpus  salt  springs  \  the  marie  is  uoderlaid  by  a  thick  deposit  of 
red  and  variegated  sandstone  containing  clay  galls.  These  four 
formations  which,  together  with  the  basalt,  constitute  the  whole 
Qiass  of  the  mountains  belonging  to  the  third  system,  cannot  be 
estimated  as  possessing  a  less  average  thickness  than  from  800  to 
1000  feet :  the  whole  system  appears  at  the  north-eastern  and  south-* 
western  extremities^  to  repose  upon  the  coal  formation,  and  its 
associated  limestone,  and  this  again  on  transition  or  primitive  rocks, 

'  The  four  formations,  xnore  particularly  specified,  vary  conside- 

^^  •  •     

xably  in  thickness  in  different  places.  The  mulattoe  zxiA  Has  are  oftet) 
.entirely  wantii^,  so  that  the  chalk  rests  on  the  sandstone  No.  4  ;  tbi$ 
position  seems  to  arise  from  the  superior  stratum  in  such  case^ 
^tending  beyond  the  outgoings  of  one  or  mo^e  of  the  inferior  strata, 
and  being  thus  brought  into  contact  with  bed?  which,  when  the  series 
is  full,  occupy  a  yet  lower  pbce,  ;       .i 

The  chalk  and  sandstone  are  however  remarkably  constant;  it 
may  indeed  be  said  to  be  almost  universal  within  this  district ;  onq 
exception,  however,  is  afforded  by  Cross  hill  a  little  to.  the  west  oi^ 
Fairhead,  where  the  basalt  overlies  even  these^  aqd  r^ses  inim^ 
djately  on  the  regul^  coal  measures  of  the  BaUycastle  district  - .  ;    . 

The  section  presented  at  this  point  is  jdso  wordiy  of  meotionj^ 
on  account  of  its  goier^  resemblance  with  that  of  ^  part  of 
the  Campsie  hills,  published  by  CoL  Imrie  in  the  Wemerian  Soc^ 
Trans.  Vol  %  The  whole  series  may  be  e^mined  \inth  the  great^ 
f»t  advantage  in  the  neighbourhood  of  Bel&st,  where  all  its  mem^ 
bers  occur. 

k2 
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The  proofs  which  the  deep  vaUies,  8epai:adng  the  detached  etai^ 
nences  characteristic  of  this  system,  afford  of  their  fbrm^tiofi  by  ^ 
agent  which  hai  excavated  and  scooped  out  as  it  w^re  portion^  c^ 
the  solid  strata,  have  been  mMt  Ably  and  clearly  detailed  b)r  DK 
Richardson  in  the  appendix  to  the  Stadstical  Sutvey  of  Mttittl^ 
The  general  appearances  he  descnSes  &re  comiftoti  (it  should  be  i^ 
xnarked)  to  the  vallies  of  all  countries  composed  of  neaifly  horitdntai 
strata ;  but  due  phenOnlendn,  as  stated  by  him^  seems  almost  pecitfitf 
to  Antrim,  namely,  that  the  materials  so  removed  hate  been  eii* 
tirely  cahriid  off,  leaving  no  traces  bdiind  them.  This  circUmstAtice 
Stems  to  incline  l)r.  Richardson  to  consider  the  agent  whidi  \a& 
acted  in  the  manner  described,  iz  some  unkUt^n  aud  UndiiCovefabte 
iause,  and  to  hesitate  in  receiving  the  Common  and  sturdy  probable 
opiuion  which  regards  diluvial  curreuts  as  presenting  a  satbfiuttor^ 
sdlution ;  but  it  must  be  temeibbeted  that  tbe  sditaty  instimeeft  lie  ad** 
duees  can  netet  Weig^  against  the  great  majority  of  cides  ih  whi<A 
the  fh^ent&  of  ^e  rocks  so  destroyed  not  only  octur  in  abundance 
where  i^ey  n^ght  be  expected,  but  exMUt  the^  most  uneqtiitoeal 

marks  of  thdr  having  experienced  t&t  iacdoh  of  agitated  w&ters. 
He  ythb  has  examined  the  Villey  ttf  tike  Thkmes  from  its  JMmrce 
dOiUmWatds  eaii  bti  at  n6  tOsis  for  illtistrations  of  these  {Msititftti^ 
fte  Wa  dibits  Of  w>ktefifvora  debris  of  oolite  virhich  thiii  ViHey 
fafit^eiAi  yfihctt  it  travetsei  the  tinge  Of  Ulls  o<xupied  by  tliis  tOdc, 
and  diose  t>f  flint  pMet  wh^  it  trotoes  the  chalky  hills.  6f  the 
ChiiteMs,  ii^in  brandy  ooMr  to  his  tmnd.  It  is  sufeiy  more  |>hi- 
iMophical  to  suj^fiOse  thit  tiie  "riOlence  cf  the  currents  hii^  ^d^ 
a^^y  the  d^brii  of  the  Antrim  ejtcavadohs  into  Lough  Keagh  tm  fte 
6iie  nde,  and  into  the  sel  on  the  Other,  than  that  these  excarations 

6we  thehr  ori^tt  to  some  dnktiown  eattee,  di«ittct  £fom  thit  which 

appears  to  have  produced  all  others* 
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It  should  be  added,  that  in  the  county  of  Londonderry  water- 
worn  fragments  of  basalt  really  occur  in  considerable  quantity, 
particularly  near  the  valley  of  the  Roe. 

It  is  impossible  to  dismiss  the  subject  of  denudation  without  re- 
marking, that  appearances  analogous  to  those  so  forcibly  described 
by  Saussure  as  occurring  in  the  Jura  mount^ns,  (where  scattered 
fragments  of  the  alpine  rocks  attest  the  subsequent  excavation  of 
'  the  great  valley  now  separating  the  two  chains)  are  also  presented, 
though  on  a  much  smaller  stale,  among  the  hills  we  have  just  ex- 
amined, where  rolled  fragpndnts  of  primitive  rocks  are  often  found 
on  the  surtmit  of  high  basaltic  ridges,  which  ir6  af  pi*esent  cut  off 
from  all  comftiUnication  with  the  primitive  districts  by  numerous 
intervening  valleys,  (See  Sampson*s  Statistical  Account  of  the 
County  of  Londonderry,) 


/ , 
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§  1  •     On  the  Geological  Features  of  the  North  of  Ireland* 

•  ■  •    •        » 

The  arrangement  adopted  in  the  following  observations  is,  that 

suggested  by  the  geological  position  and  relations  of  the  rocks 

described. 


I.    Primitive  Rocks. 
A.     Granite.    . 


A.  Granite. 

B.  Gneiss  and  mica  slate. 
C  Primitive  limestone. 

D.  Primitive  trap. 

E.  Porphyry. 
^  F.   Syenite. 


In  the  Moume  mountains  and  adjoining  districts  an  extensive 
formation  of  granite  occurs,  but  neither  here  nor  elsewhere  in  the 
north  of  Ireland  can  we  recognize  the  same  varieties  of  that  rock 
which  the  mountsuns  of  Wicklow  present. 

The  granite  now  to  be  described  seems  rather  to  agree  in  its  cha- 
racters with  the  newer  granite  of  the  Wemerians,  a  rock  sup- 
posed to  be  closely  allied  to  syenite.  It  appears  to  constitute  almost 
the  whole  mass  of  the  Moume  mountains,  whence  it  passes  across 
Carlingford-bay  into  the  county  of  Louth,  extending  to  the  summit 
of  the  Ravensdale  mount^dns.  It  soon  crosses  the  limits  of  Louth 
to  enter  into  Armagh,  composing  part  of  the  Faughel  hills,  whence 
it  expands  itself  into  a  flat  and  elongated  ridge,  well  known  under 
the  name  of  Slieve  GuUen,  forming  likewise  the  Slieve  Girkin 
or  Newry  mountains,  and  the  lower  and  upper  Fathom  hills,  of 
which  the  latter  keep  close  to  the  right  bank  of  the  Newry  river. 

On  the  north-west  side  of  the  Moume  mountains,  where  they 
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slope  gradually  into  the  plain,  the  same  rock  reaches  Rathfiriland,  a 
table-land  of  inconsiderable  elevation. 

Within  the  geographical  boundaries  just  assigned,  the  granite  b 
spread  over  a  surface  that  measures  324  square  English  miles,  com- 
prehending tlie  highest  ground  in  the  north  of  Ireland. 

A  few  masses  of  other  unstradfied  rocks,  of  which  notice  shall 
be  taken  elsewhere,  occur  in  this  formation. 

Some  primitive  but  stratified  rocks  also  rest  upon  it  in  many 
places,  generally  arriving  at  their  greatest  elevations  on  their  south- 
western boundaries. 

The  texture  of  this  granite  is  either  porphyritic  or  finely 
Agranular.  The  felspar  always  appears  the  prevailing  ingredient, 
usually  grey,  more  rarely  milk  white  and  earthy  ;  the  quartz  has  a 
smoky  tinge,  and  in  the  granular  variety  it  generally  occurs  crys- 
tallized in  double  six-sided  pyramids ;  the  mica  is  of  a  brown-black 
colour,  and  bears  but  a  very  small  proportion  to  the  other  two  con- 
stituents. 

Amongst  the  accidental  ingredients  I  remarked  but  two,  viz. 
crystallized  hornblende,  chiefly  abundant  in  the  porphyritic  variety, 
and  small  redish  garnets  in  the  granular.  The  two  varieties  .are,  I 
believe,  mingled  both  together,  so  at  least  they  occur  oii  the  top 
of  Slieve  Donard.  I  more  particularly  noticed  the  granular  cmi 
Slieve  Muck,  Slieve  Bima,  Ravensdale,  and  Slieve  GuUen;  the 
porphyritic  on  Newry  and  Fathom  mountsdns.  The  imbedded 
crystals  of  hornblende  cause  this  rock  to  act  on  the  miagnet.    . 

Water-worn  pebbles  of  porphyritic  syenite,  occadonally  Contain- 
ing flesh  red  crystals  of  felsjpar  and  iron  pyrites,  are  very  frequent 
at  the  base  of  the  Moume  moimtaina  on  the  road  from  Ross  Trevor 
to  New  Casde.  It  is  probable  that  these  have  been  derived  from 
the  didntegradon  of  neighbouring  masses  of  that  rock,  occulting 
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(IS  BuborcUaate  beds  m  thisi  granitic  formation ;  ^ce  on  the  sbor?  at 
GUs8  Drummond,  a  ledge  of  porphyritic  syeoite,  evidently  coa- 
fiept^d  with  the  ^anitic  mass  c^  the  adjoUuQg  2!DtoyotaiDi|  is  ^een 
ruoiuqg  oyt  ipito  the  sea* 

If  the  gramtic  fonpation,  above  describedi  b^  identified  witb 
Ao  n^w^r  granite  of  the  WerneriaqiSj  it  may  be  conjectured  that  it 
reposes  on  mica  slate. 


B.    Gneiss  p 

Has  not  been  nodced  a^  occurring  within  the  <]Ustrict  now  defi- 
le although  the  mica  slate  in  the  north-east  of  Antrim  some- 
t^^  assume  a  character  which  it  is  not  easy  to  distinguish  from 
ikiH  oi  tW«  rpck. 

0 
\ 

•  .  ■  .  y 

B.  2.     Mica  Slate, 

Of  all  the  primitive  rocks  nuca  slate  appQar$  to  be  th^  most 
v,'i^7  4uml>uted  over  the  oqst^  of  {rel!it\4t 

I|i  Aft^%^,  the  si^  of  tb»t  n^uTQW  v41^  whicU  sepamtes 
$Ueve  QuUen  fifo^L  tlie  SU^e  Qirlon  mountains,  and  ^ontsgjis  the 
«H»all  hk^  of  Q\m  I^QUgh,  are  pi^ipally  i^ompo^ed  of  nujea  §late. 

In  ^  9qith-eiwtei;»  40gle  of  Antriio,  nuca  $kte  fprmq  the  pre- 
vailing $td)«t¥»tuni  through  a  <^ri^c  compnwig  ahout  40  st^qare 

£AgU«h  im)«4t  «?>4  »}ctd94wf;  fifom  ponjb^w^t  («  aouth-flA^t.  hetween 
|h4  V^OUptwn  of  KAOcki^  (ftCMKth  qH  BaUyCDittl^)  to   th9  yaU47 

<^  th«  lU^e  liv^  (^f  Glei^dun,  which  ^mptiosi  itself  htfo  the  §^  ^ 
Ci)«hes4oQi  0©  the  north  sWe  of  R^  B»y» 

WKh»P  *W  district*  h9V<!ver,  ^te«?ive  deposit  of  very  veom 


.»   \. 
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formation  (princqpaUy .chalk  and  basalt). {pccur  towards  the  summits 
of  die  hills,  capping  ^.primitive  rock* ' 

\  Tbe:TaUey:crfiiGlendun  is  formed  exclusively  of  nlica  slate  as 
far  aaDonev^a-TiUag^  inorethaa  five  xhiles  inland,  here  the  seoon^ 
da^  dlepofflt?  coinmeoce,  at  the  dev4t\Qn  of  590  feet  above  the  seal 
:  Eromi  the  mouth  of  the:  Glenjdui>/xiver'  the  miqa . slate  extends 
alongi  the  coaM,  in  a  northerly  directldn,  ^as  far  Muflock  Bay,  near 
Fairhead,  a  di$tatice  of  about  seven  £RgUs}i  miles ;  It  is  here  asso^ 
ciated  with  a  few  other  primitive .  ro^ks,  hereafter  to  be  described* 
The  local  namef  :^f  Cushleak. is  giv^n  to  this  part  of  the  coast,; 

Vestiges  officii  sl^te  pqcuir.oqL |he  road  from  Cushendon  to  Ballyr 
castle,  i.  I: have  seet^jit  in  ditu  at  Ballyyarleys  in  the  bed  of  a  rivulet^ 
skirtii^  thft.ba^^  of  K,aQeyf;eid  jOi^ih«(i\o]rth-east^  and  have  traced  it 
in.  seyerj^Qthei' points  qn  tji^i  s^ope  of  that  mountspn^  particularly  at 
Kileseg,  and  the  low  Market  hill  near  Ball/castle.  Passing 
into  the ;  county ,  :of ,  vJU>ndoaderry ,  r.  ^hat .  gfeat.  and  -  central  mass 
of  mipa  slate,  which  from  th^;paralLel  of  the|Mayowlariyer  reachea 
J-QUgh.Foyl^^jeKtfnding  to  theeait^ai^^  the^oe  andt 

thejM0^Ie^;i«la|niSi<)3J}[!  .priocip^,  atte^t^iqa  j.  it, may  be  computed  to 
cover  a  surface  of  at  leas^t  476  ¥}uar^  English  miles  of  mountaii^ous^ 
gmund^over  /wl^ch  spyeKal  di^itct  ^uimpiits,  are  scattered,  .ipcluding 
theifoUowing^.of  iwhiph  I  hay^^  determined  tlje  elevation  :•?— SaweU 
2257; JBeen,  Qlgn  2097  ;  MuUaghas^,  1677 >; Money niqny  1477  ;^ 
Sphell  (Ikjifagh.l3^7j.4nd  Dunlqgan  mounjam^  ..  ,.. 

The  river  Roe,  from  the  neighbourhood  of  Newtown.  Limayaddy 
taiilB  apur^e^  m^y/b^  assigned  iiiks  the  gi^i^ir^jine  pjF  deir^cation 
between  this  primitive  group  and  the  rjed^sai]idj?|tone.whigh>fo^m^ 
the  base  of  the  secondary  mpuntains  of  the  third  system,  (see  In- 
troduction) :  the  mica  slate  is  however  occasionally  seen  on  both 
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sides  of  the  channel  of  the  Roe,  as  is  the  case  at  the  rdmantic 
water£dl  called  the  Dogsle^^,  near  Newton^  where  a  fine  natuial 
section  of  that  rock  is  displayed,  and  lower  down  theriyer  in  th«  deer 
park  of  Mn  M^Causkmid  ;  bom  the  district  of  Tamna  Arran'near  iHt 
head  of  the  valley  of  the  Roe,  the  boundary  passes  along  the  Doi^^ 
river,  a  branch  of  the  Mayowla  to  its  confluence :  thence  it  swdqps 
to  the  east  df  the  Cdbms  of  Slieve  Gattion,  and  near  the  confines  of 
Moneymore  and  lUssane,  towards  the  sources  of  the  BaOinderry 
river,  in  the  north-east  of  Tyrone* ' 

A  little  to  tibe  north-east  of  the  source  of  the  Roe,  and  almost 
surrounded  by  the  secondary  and  basaltic  ridges  of  Benbradagh  and 
Cragnashoack,  we  are  surprized*  at  meeting  with  a  small  insulated 
district  of  mica  slate;  it  ibrmsthe  entire  mass  of  the  mouQtain  of 
Coolcoscjfahan,  which  rises  nearly  1300  feet  abdve  the  level  of  the 

The  characters  of  the  mica  ^slate  vary  mUch  less  than  might  be 
expected,  conridering  the  extent  it  occupies  in  the  north  <^  ire^ 
land ;  upwards  of  two-thirds  of  it  belong  to  the  talcky  variety, 
the  remainder  to  the  coinmion,  or  that  which  contains  the  least 
quantity  of  nuca  and  the  gn^test  of  quartz. 

A  circumstance  radier  remarkable  is,  that,  amongst  the  muiti- 
phdty  of  specimens  I  have  examined,  I  do  not  rememb^  one  that 
contsdned  garnets.  '  How  far  that  extensive  fonnadon  of  mica  slate 
may  be  metaihferous,'  it  is  impossible  to  say  in  a  country  hitherto  ee 
litde  explored. 

The  subordinate  rocks  which  not  unfirequently  oc^ur  in  the  mica 
date,  shall  be  noticed  separately. 
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C.     Primitive  IJmestone, 

«•  •  •  ,  » 

Primitive  limestone  exists  in  several  parts  of  the  counties .  of 
Antrim  and  of  Londonderry  as  a  subordinate  member  of  the  nuca 
slate  formation  with  which  it  sometimes  alternates. 

Granular  and  blue  micaceous  limestone,  with  veins  of  coloured 
spar,  quartz,  and  green  chlorite,  occurs  on  the  north-west  side  of 
Caimtogher,  in  the  county  of  Londonderry,  at  the  height  of  about 
800  feet  above  the  level  of  the  sea. 

The  same  granular  and  micaceous  limestone  exists  in  Bennady 
Glen,  and  at  the  old  church  near  Dungiven,  at  the  latter  place 
in  large  lamellar  concretions,  passing  into  compact  with  a  greenish- 
grey  colour :  at  Banaglier  church  it  occurs  blue,  micaceous,  and 
in  small  granular  concretions.  Near  Clady,  on  the  road  from 
Dungiven  to  Londonderry,  it  is  extremely  talcky  with  some 
quarts;^  nodules ;  ^nd  in  the*  deer  park  of  Mr,  M^Causland,  near 
N^^vfrtjomn  ,Lixa;ai^^  the  same  character,  containing 

spffiie  ^n  layers  of  ^uwt^.and  a  few  irpn  Dyrite?, 

Lastly,  oa  J^e  ;pDi;tb-e^)^46  of  SUfiTe,  Oallign,  diere  is  a  pri- 
mitive  limestone  which  contains  crystallized  hornblende  in  abun* 
dance :  it  breaks  spontaneously  into  large  rhomboids,  incrusted 
over  the  natiual  joints  with  calcareous  spar,  of  a  green-yellowish 
colour.  r  -  • 

•   *  *         «  -  K       ^  •    • 

At  the  point  of  Taur  in  Antrim,  the  colour  of  the  limestone 
varies  from  grey  to  reddish  grey,  and  greenish  grey ;  the  concretions 
are  i^er  large,  an4  the  texture  <^  passes  sometimes  frx)m  granular 
into  compact  I, ^t  contains  only  a  smidl  quantity  of  magnetic  iron 

.      »     '    '     •  *    •      •  •  •     ■.  ■'    i;>  II'.  v.  ■  :,  .     -  -^ 

Py^*^:  :.<;•'':./>  ■"'■.:■"     -        ;;^..  ...,.  .    ,.,,.,    -  .  .r. 
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The  strata  are  alternately  coarsely  and  finely  slaty :  the  thick- 
ness of  the  whole  mass  may  be  rated  at  fifty  feet.  Veins  of 
calcareous  spar  intervene  as  seams  between  the  individual  strata. 

At  Toberbilly,  on  the  north-west  side  of  Knocklead,  near 
Ballycastle,  at  an  elevation  of  four  hundred  and  niiiety-four  feet 

above  the  level  of  the  sea,  I  traced  a  bed  of  granular  and  micaceous 

'        ••-.•■■■ 

limestone  through  a  considerable  extent  towards  the  town-land  of 
Qoughamany. 

The  concretions  are  rather  small,  and  there  are  linings  of  takt 

•  ,     *    • 

along  the  eeams  of  stratification. 


D.     Primitive  Trap. 


The  remark  of  Werner,  that  priimtive  trap  contains  no  iron 
clay,  but '  is  wholly  or  almost  entirely  composed  of  hornblende, 
appears  to  be  extreiaiely  appropriate,  and  to  dtaw  an  excellent  line 
of  demarcation  betv^eeh  primitive  and  the  secdhdary  trap. 


•  -v 


I.    a.  Common  Hornblende  Rock. 


More  than  two-thirds  of  the  Foy  mountain,  near  Cariingford, 
are  composed  of  a  succession  of  stairs  formed  of  primitive  trap. 
Proceeding  from  the  bottom  towards  the  summit  of  that  moun- 
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tain,  which  is  1850  feet  high,  the  trap  is  seen  passing  from  an 
*  homogeneous  *  to,  a  porphyritic  texture.  The  latter  imparted  by- 
lamellar  crystals  of  felspar  of  a  white  colour,  and  of  rather  con- 
siderable size:  gradually  the  accidental  ingredient  becomes  the 
essential  one;  the  colour  of  the  felspar  becomes  greenish,  and  in  that 
state  the  rock  approaches  more  nearly  perhaps  to  the  character  of 
sienite  than  to  that  of  trap. 

In  its  genuine  state,  in  the  lower  part  of  the  mountain,  the  rock 
puts,  on  the  usual  coated  appearance  which  originates  from  decay. 

On  the  eastern  slope  of  JSlieve  Sirna,  oixe  of  the  Mourne  moun- 

tains,  at  one  half  nearly  of  its  height,  I  observed  a  bed  of  hornblende 

.      ■  ■  •  -  ' 

rock,  apparently  interposed  in  the  granite. 

At  Slieve  Anisky,  a  hamlet  on  the  road  from  Castlewellan  to 

Dromore,  I  noticed  another  bed  of  hornblende  rock,  but  I  am  doubt*- 

ful  whether  it  belongs  to  this  class  or  to  that  of  transition^ 


I  •    \  f 


i.  Hornblende  slatc^ 


This  subordinate  member  of  the  primitive  trq>  series  frequently^ 
occurs,  forming  distinct  beds,  in  the  mica  slate  of  Antrim  and  Lon« 
donderry. 

In  the  former  county  it  is  found  in  the  valley  of  Glendun,  and 
along  thq  coast  from  Cushenddn  to  Tor-point. 

In  the  latter  it  occurs  in  Bennady-glen,  in  Aglish-glen,  and  in 
the  bed  of  the  Roe  river  near  Dungiven*  Hie  bed  of  hornblende-^ 
slate  in  the  latter  place  occupies  ah  extent  not  less  than  four  hun«^ 
dired  yardsr  eiidiiifi:  bv  the  dd  chbkb«  vdiere  it  runs  parallel  to  a 
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bed  of  primitive  limestonei  before  mentioned.^  It  has  (here  a  ten- 
dency to  hornblende  rock,  while  in  Bennady^^glen  it  displays  a 
granular  texture  and  a  few  plates  of  mica« 


2.  Greenstone. 


I  have  found  greenstone  in  Ravensdale  park,  at  the  foot  of  the 
mountain  of  that  name,  and  on  the  west  side  of  the  Faughel  hills. 
I  suspect  that  in  those  two  instances,  the  latter  particularly,  it  forms 
beds  in  the  newest  granite. 


3.  Greenstone  slate 


rests  against  the  acclivities  of  the  Mourae  mountain,  but  the  strata 
never  rise  very  high,  seldom  exceeding  5  or  600  feet ;  one  instance 
only  was  observed  of  a  hill  exclusively  formed  of  this  rock,  and 
t^  did  not  attain  a  gnater  elevation  than  about  800  feet.    .  . ' 

Attempts  have  been  made  to'  quarry:  it.  fot  roofing  statei  atid 
were  the  works  conducted  with  spirit  they  might  perhaps -supply 
lirdand  iWtth  as  good  slate  aS.  thatuQW  imported  from  Wales,  which 
appears  to  belong  to  the  sapue  formation*  :  i  .* 
i  The  greenstone  slate  of  the  Mourns  mountains  qontaii^s  ap- 
parently no  crystadlized  hornblende  in  the  basis,  though  it  is  dis- 
seminated thtough  the  latter,  as  ia  shewn  by  the  manner  in  which 
it  fuses  before  the.bl9Wpipe,(i  J. hkv^  remsUrked  in  it  some  <:rystals 
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of  glassy  actyndite  passing  into  hornblende,  veins  of  quartz,  ma^ 
netic  and  common  iron  pyrites*  The  basis  sometimes  approaches  in 
its  nature  to  day-slate.  . 


4«  Hombkftde  with  Mica. 


This  aggregate  rock  composes  the  top  of  Qark's  hill  or  Slieve- 
sleet,  five  hundred  and  forty-eight  feet  above  Castlewellan.  I  alsQ 
noticed  it  On  Slieve  Croob,  between  Slieve  Nasky  and  Bakaderry 
town.     I  saw  it  again  in  loose  blocks  about  Castlewellan. 

A  Druidical  monument  at  Coagh  near  Cookstown,  is  partly 
made  of  an  aggregate  of  crystals  of  hornblende.  The  same  com- 
pound I  observed,  but  not  in  situ^  at  the  basis  of  the  mountain  of 
Coolcoserahan. 


E.     Porphyry.''^ 


Felspar  porphyry  occurs  in  the  county  of  Down,  in  the  bed  of  the 
finish,  on  the  north-west  side  of  Slieve  Croob,  near  Drummara  in 
the  lower  Iveagh ;  and  in  a  decomposing  state  at  Ballyroany,  four 
or  five  English  miles  north-east  of  Rathfriland«  In  the  first  of  these 
localities  it  is  interposed  in  a  compound  rock  of  granular  quartz 
and  mica. 


*  • 


*  See  the  article  on  some  poiphTries  of  doubtliil  fonnatioa  »t  the  end  of  these  extracts* 
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In  the  mica  slate  district  of  Antrim,  several  beds  of  felspar  por- 
phyry are  found ;  they  may  be  Graced  alpag  the  coast  from  Tor- 
point  to  Cushendon,  and  thence  inland  along  the  old  road  to 
Ballycastle. 

In  Londonderry,  the  fundamental  rock  on  the  east  side  of  Slieve 
Gallion  is  a  variety  of  felspar  porphyry  strongly  resembling  sienite, 
with  which  rock  it  probably  alternates  in  this  mountain. 

In  the  same  neighbourhood  felspar  porphyry  may  be  traced  with- 
out interruption  from  the  top  of  the  glen  of  Latterane  to  the  bed  of 
the  Kndckadoo  river  on  the  road  from  Lissane  to  Moneymore. 


F,     Sienite. 


I  have  traced  this  rock  in  the  low  country  adjoining  the  town 
of  Newry  for  three  or  four  miles  on  the  road  to  Dundalk,  for  the 
same  space  on  that  to  Armagh,  and  towards  Bainbridge  as  far 
nearly  as  the  four  mile  house.     It  is  perhaps  more  extensive. 

The  sienite  is  unstratified,  cropping  out  in  independent  mases, 
but  rent  into  pieces  mostly  of  a  rhombic  figure,  the  natural  joints 
of  which  are  generally  rusty. 

It  is  finely  granular,  composed  of  felspar  of  a  blood  red,  flesh 
red,  or  greyish  colour,  with  some  quartz,  hornblende,  and  black 
mica,  besides  two  ingredients,  accidental  but  not  uncommon, 
namely,  iron  pyrites  and  small  garnets. 

The  sienite  that  crowns  the  summit  of  Foy  mountain  near  Car- 
lingford,  contains  only  a  few  broad  plates  of  black  mica,  with 
greenish  felspar  and  hornblende  in  large  concretions. 
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Slieve  Croob  in  the  lower  Iveagh,  the  most  conspicuous  hill  of  a 
small  group  that  lies  nine  miles  in  advance  to  the  north  of  the 
Mourne  mountains,  seems  fotmed  on  its  north-east  and  south-east 
sides  of  different  varieties  of  sicnite,  some  of  which  are  porphyritic 

•  •    • 

and  very  beautiful :  the  crystals'  of  hornblende  are  extremely  well 
defined,   and   the   compact  felspar  constituting   the   basis   has   a 

s 

brownish  or  smoky  colout. 

This  sienite  crops  out  at  intervals  from  Bakaderry  town  to  the 
top  of  Slieve  Croob;  occupying  an  elevation  of  about  900  feet. 

Slieve  Gallion,  in  Derry,  exhibits  sienite  in  connection  with  por- 
phyry, and  either  o£  a  porphyritic  texture  or  in  large  concretions ; 
I  met  with  an  elegant  variety  on  the  road  from  Lissane  to  Lough 
Finca;  the  felspar  is  either  slightly  green  or  flesh-red  with  horn- 
blende,  quartz,  and  SQoae  pyrites.  This  rock  acts  strongly  on  the 
ma^et. 

•       ■  .  ■  ,  ...» 

In  the  bed  of  the  Black-water  near  the  valley  of  the  Mayowla,  oii 
the  north-west  side  of  Slieve  Gallion^  the  sienite  is  mostly  composed 
of  crystallized  hornblende  with  flome  felspar  and  iron  pyrites,  verging 
therefore  into  greenstone.  ^     ...    - 


!.:•.. 


•  •  r 


-'«.'.'     • 


,1        I 
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II.    Transition  Rocks.* 

A.  Grejrwacke. 

B.  Transition  j  limestone. 

C.  Transition  trap,  -^ 
D»  Old  red  sandstone.  r 

A.     Gf^eywacke  and  Greywacke  Slate 

occupies  a  great  part  of  the  baronies  of  Ardes,  Castlereagh,  and  the 
two  Iveaghs  in  the  north  of  the  county  of  Down,  whence  they 
extend  through  Armagh  and  Monaghan  into  Cavan.  The  accom* 
panying  map  (PI.  8,)  will  convey  a  sufficiently  accurate  idea  of 
their  extent.  The;ir  characters  do  not  dififer  from  those  which 
they  exhibit  in  other  countries  already  frequently  described. 

The  greywacke  slate  is  worked  extensively  for  roofing  slate  at 
Ballyalwood  in  the  center  of  the  peninsula  of  Ardes :  a  variety 
however,  still  better  adapted  to  this  purpose,  remains  yet  neglected 
at  Cairn  Garva,  on  the  west-south«west  of  Conbigg  hill. 

At  Cultra,  on  the  north-east  of  Belfast  lough,  flinty  slate  and 
drawing  slate  occur  as  subordinate  formations  in  the  greywacke. 

Lead  and  copper  ores  have  been  found  in  this  formation  at 
Conbigg  hill,  between  Newtown  Ards,  and  Bangor,  and  I  believe 
at  some  other  places.  A  mine  was  formerly  worked  at  Conbigg, 
but  is  now  abandoned. 

*  The  term  transition  is  here  employed  merely  as  the  name  of  a  class  of  rocks  inter- 
Tening  in  their  position  and  intermediate  in  their  character  between  the  pnmitiTe  and 
secondary  classes,  no  other  or  hypothetical  meaning  is  attached  to  it.  The  old  red  sand- 
stone here  described,  has  been  associated  with  these  rather  than  with  the  secondary  rocks, 
because  it  appears  in  one  instance  at  least  to  alternate  with  greywacke. 


•  ^ 
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Bt     Transition  Lames  tone. 

'  '    '  k' 

The  entrance  of  the  noble  bay  of  Carlingford  is  bounded  on  the 
«oUth^wc8t  side  by  an  obtuse  point  of  land  very  low,  and  almost  on 
a  dead  kvel^  whence  the  Fay*  mountain  boldly  rises,  falling  away 
to  the  south  towards  Cooley,  where  it  forms  the  ridge  named 
Golding  mountain. 

The  greater  part  of  this  flat  point  of  land,  ending  on  the  north  at 
Carlingford  Castle,  is  occupied  by  a  limestone  formation  which  I  am 
disposed  to  refer  to  that  of  transition; 

It  covers  a  square  surface  of  about  nine  English  miles^  reappearing 
at  ther  Block-house  island  m  the  middle  of  the  bay,  but  I  am  not 
aware  that  there  are  any  vestiges  of  it  on  the  shore  in  the  county  of 
Down,  which  limits  the  north-east  side  of  the  bay. 

The  strata  lean  on  the  east  side  of  the  Golding  mountain  dipping 
to  the  south  east:  they  however  rise  to  a  very  inconsiderable 
height  upon  its  abrupt  declivity. 

There  are  quarries  opened  in  a  continual  line  to  the  extent  neariy 
of  one  English  mile,  at  the. foot  of  the  Golding  mountain,  the  depth 
of  the  quarries  varying  from  fifty  to  eighty  feet :  limestone  is  raised 
besides  in  other  places  nearer  to  the  shore,  at  Cooley,  MuUaghtre, 
and  t^e  Qan  rocks.  •  ,    .        ♦ 

This  limestone  is  remarkable,  because  it  alternates  both  witl^ 
transition  trap  and  with  greywacke  slate ;  evidently  so  with  the 
former  at  Cooley,  and  with  the  latter  at  the  Gan  rocks* 

The  solid  strata  are  frequently  traversed,  by  veins  and  thin  layer< 
of  calcareous  spar:  between  them  intervene  many  thinner  beds 
passing  into  skov  marl. 


.  t  I 
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TTie  lintfestone  itself  somewhat  varies  in  its  characters  at  the 
different  places  where  it  occurs.  In  point  of  colour  it  passes  from 
bluish-black  to  smoke^ey :  the  first  variety  is  more  compact,  the 
lamellar  concretions  less  evident,  an#  it  is  sometimes  traversed  by 
veins  of  ffinty  slate ;  small  quartz  concretions  are  occasionally  though 
rarely  interspersed  in  it.  I  have  seen  in  it  crystallized  ircni  pyrites  c 
it  contidns  superficial  impressiom  of  coraua  ammonisi  covered  with 
iron  pyrites;  madrepores,  both  ramose  and  columnar;  nautili  %ured 
by  Walcott,  (Bath  fossils  fig.  44.) 

Two  small  limestone  districts  occur  near  the  shores  of  Strangford 
Lough,  one  at  Lisbawn  near  Down  Patrick  on  the  eouth-westi  and 
the  other  near  Cumber  on  the  north-west;  the  latter  appears  to 
be  of  the  magnesian  variety ;  ortiboceratites  have  been  noticed  in  it. 

It  has  not  been  ascertained  to  what  formation  these  liitiestones 
belong,  but  since  they  occifir  in  a  district  where  gi^ywack^  prevails, 
they  may  with  greater  propriety  be  noticed  here  than  under  any 
other  article. 


C.     Transition  Trap. 


The  formation  of  greenstone  which  alternates  with  the  limestone 
af  Carlingfofd  has  invariably  a  crystalline  texture,  but  differs  in  its 
other  characters  in  presenting  the  fclloiwing'  varieties. 

1.  Common  greenstone. 

2.  Close  grained  and  porphyritic. 

3.  Approaching  to  greystone. 

The  beds  are  three  or  four  feet  thiek.  .  • 
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On  the  east  eid^  of  Slieve  Crallioti  at  the  head  of  a  narrow  glen 
called  Tinted  Glen,  ^bout  1300  feet  above  the  level  of  the  s^, 
crop  out  sevei^  tinqonnected  masses  of  greenstone. 

They  are  totally  unconnected  with  the  flat  stratified  trap  which 
overlies  the  chalk,  itnd  crowtv  the  summit  of  the  mountain.  The 
fissures  are  lined  with  calcareous  spar,  and  veins  of  crystallized  heavy 
spar  and  of  red  compact  iron  stone  are  contained  in  this  rock. 


D.     Old  Red  Sandstone. 

This  formation  has  been  observed  only  in  the  two  following 
districts,  and  even  there  its  extent  appeared  to  be  very  limited. 

1.  In  the  county  of  Down,  on  the  sides  of  Strangford  lough. 

2.  On  the  Nt£.  coast  of  Antrim,  between  the  bays  of  Cushendall 
and  Cushendon;  and  again  in  Murioch  bay. 

Vestiges  indicative  pf  the  old  sandstone  may  also  be  traced  along 
part  of  the  shore  of  the  Isle  of  Rathlin  opposite  Fairhead. 

The  tract  of  sandstone  first  specified  extends  from  the  E.N.E. 

■  • 

side  of  Strangford  lough  to  Scabro  hill  on  the  opposite  side  of 
that  lough,  appearing  likewise  at  Ballymasca,  Dunlady,  and  Kirk- 
donneL 

Scabro  hill  rises  483  feet  above  Strangford  lough,  its  summit  is 
composed  of  a  cap  of  greenstone  about  150  feet  in  thickness ;  the 
remaimng  330  consist  principally  of  the  sandstone,  which  may  be 
observed  in  one*  of  the  quarries  opened  on  that  hill  (to  procure  this 
material  for  architectural  purposes)  in  distinct  beds  of  very  variable 
alternating  with  greywacke. 

r 

*  Xbe  naiiM  0l  diU.qaany  i^.tk^  Wbtto  gy»rr]r 
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The  coldur  of  this  sandstone  is  reddish  or  greyish ;  its  texture  is 
ieither  conglomerate,  including  fragments  of  greywacke  slate,  or 
finely  granular,  composed  of  quartzose  grains  imbedded  in  a  cement, 
sometimes  calcareous  and  sometimes  siliceous*  The  greenstone 
which  caps  this  hill  differs  very  sligHHy  from  that  associated  with^ 
the  floetz  trap. 

Lord  Londonderry  has  caused  this  formation  to  be  bored  to  the 
depth  of  500  feet  in  the  fruitless  search  for  coal  on  the  east  side  of 
Strangford  lough  near  Mount  Stewart ;  if  to  this  depth  the  height 
of  the  sandstone  on  Scabro  hill  be  added,  it  will  give  from  800  to 
900  feet  as  the  known  thickness  of  this  formation.  The  greatest 
length  of  this  district  of  sandstone  does  not  exceed  six  or  seven 
English  mile&     It  appear?  to  rest  upon  greywacke.* 

The  tract  of  this  formation  between  the  bays  of  Cushendall  and 
Cushendon,  is  yet  more  limited  than  the  preceding.  On  the  coast 
it  occupies  a  line  of  between  three  and  four  English  miles,  and 
extends  about  the  same  distance  in  an  inland  direction.  The 
highest  point  of  the  cliffs  on  the  coast  in  this  range  is  only  124 
feet;  but  the  hill  of  which  they  form  the  escarpment  rises  at 
Jeaveragh  near  Cushendall  church  to  the  height  of  522  feet :  this 
is  the  greatest  elevation  which  the  sandstone  of  this  district  attains. 

The  strata  dip  into  the  sea  towards  the  E.S.E.  under  an  angle  of 
about  32^.  In  the  bay  of  Cushendon  several  caverns  of  considerable 
magnitude  occur  in  this  rock. 

The  general  character  of  this  formation  is  that  of  a  conglomerate ; 
it  passes  however  into  a  coarsely  granular  texture,  and  in  one  place 
(the  Red  bay  of  Cushendall)  into  a  finely  granular :  its  colours 
vary  from  red  to  grey« 

*  The  -arrangement  of  the  sandstone  formations  in  the  north-east  counties  of  Ireland, 
forms  the  most  difficult  pfx>blem  presented  by  their  geological  relations.     The  sandstone 
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The  conglomerate  contsdns  in  great  abundance  large  pebbles  of 
quartz, .  and  naore  rarely  of  hornstone  porphyry ;  also  of  a  rock 
which  appears  to  have  been  a  greenstone  porphyry,  but  is  much 
altered  by  decay ;  and  lastly  of  mica  slate.  The  coarsely  granular 
variety  consists  of  quartzose  concretions  imbedded  in  an  argillo- 
calcareous  cement. 

This  sandstone  formation  appears  to  rest  on  the  mica  slate 
which  succeeds  it  on  the  north  side  of  Cushendon  bay,  and  occu- 
pies the  district  of  Cushleak  described  in  a  former  article.  At  the 
opposite  or  N.W.  extremity  of  that  district  we  may  again  trace  the 
sandstone  in  Murloch  bay :  it  there  appears  very  distinctly  on  the 
beach  near  the  great  Whin  dyke,  in  its  conglomerate  form. 

To  the  westward  of  Church  bay  in  the  Isle  of  Rathlin,  and  near 
a  spot  called  the  Black  rock,  I  found  fragments  of  the  old  sandstone 
associated  with  blocks  of  syenite  in  such  abundance  as  to  impress 
me  with  a  strong  belief  of  the  former  existence  of  both  these  rocks 

of  Lough  Strangford  with  its  cap  of  greenstone  presents  so  obTious  an  analogy  to  the 
structure  of  Cragnashoack  at  the  sonthem  extremity  of  the  floetz  trap  chain  in  London* 
derry,  that  we  might  be  almost  tempted  to  infer  the  identity  of  the  sandstone  in 
both  instances,  and,  since  that  of  Cragnashoack  is  certainly  the  newer  Tariety,  to 
question  the  propriety  of  assigning  to  that  of  Scabro  hill  the  antiquity  which  has  been 
claimed  for;  it  in  the  text :  its  apparent  connection  with  the  sandstone  of  Belfast  lough, 
also  seems  to  favor  .the  idea  of  its  belonging  to  the  newer  variety,  for  in  travelling  between 
Belfast  and  Newtown  Ards,  the  road  is  said  not  to  exhibit  any  rock  but  sandstone,  in  situ, 
although  hills  of  gre3rwacke  rise  within  a  small  distance  on  either  side :  yet  the  bet 
mentioned  by  Dr.  Berger  of  the  alternation  of  tliis  sandstone  with  gjreywacke,  seems 
decisive  as  to  its  age. 

The  sandstone  of  Cushendon  also  appears  to  require  further  examination :  one  of  the 
most  interesting  facts  concerning  it  appears  to  have  escaped  Dr.  Berger's  notice,  namely, 
its  connection  with  a  formation  of  reddish  clay  porph3nry.'  The  ol^servations  made  by 
Mr.  Buckland  and  myself  on  this  formation  will  be  found  in  the  account  of  the  sections 
presented  by  the  coast,  appended  to  these  extracts.  It  is  only  mentioned  at  present  as 
^Jbrding  an  analogy  between  the  sandstone  which  skirts  the  mica  slate  of  Coshleak,  and 
iK4^y>^\erX  occurs  in  a  similar  situation  in  the  island  of  Arran. 
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in  that  direction.  Were  the  sea  to  retire  a  few  fathoms  and 
disclose  the  foundations  of  Rathlin,  we  should  very  probably 
discover  the  trap  which  constitutes  the  present  surface  of  that  island, 
resting  on  the  old  sandstone ;  and  that  rock  in  its  turn  reposil% 
upon  syenite. 


III.      FJLOBTZ' ROCKS. 

A.  Limestone  underlying  the  Goal  formation. 

B.  Coal  formations. 

C  Sandstone  formations. 

D«  Lias. 

£.  Green  Sandstone  or  Mulattoe. 

F.  Chalk. 


A.     Limestone*  underlying  or  associated  with  the  Coal  Formatianu 

At  the  entrance  of  Cookstown  on  the  road  from  Coagh,  there 
are  quarries  of  a  shell  limestone  formation  supposed  to  extend 
itself  to  the  soutli  as  far  as  to  Steward's  town,  and  nearly  for  one 
mile  in  the  other  directions:   it  is  disposed  in  strata  alternately 


*  The  limestone  here  described  appears  to  constitute  a  portion  of  that  great  limestone 
formation  which  may  be  traced  through  the  counties  of  Kilkenny,  Kildare,  Publin,  the 
Meaths,  Roscommon,  the  south-east  of  Mayo,  Sligo  and  Fermanagh.  The  great  coal 
districts  of  Kilkenny  in  the  south,  and  of  Lough  Allen  in  the  north,  repose  upon  it ;  as 
also  do  those  of  Dungannon  and  Coal  Island  described  in  the  next  article. 

The  points  described  in  the  text  are  principally  situated  on  the  north-west  of  the  coal 
formations  last  mentioned,  and  near  the  line  separating  the  sandstone  associated  with  the 
ooal,  from  the  primitive  mountains  connected  with  the  great  chain  of  Londonderry. 
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solid  and  compact,  earthy  and  marly  which  vary  from  one  to 
three  feet  in  thickness,  and  dip  north-west  at  an  angle  of  about 
27%  The  texture  of  this  limestone  is  compact,  though  composed 
of  distinct  lamellar  concretions :  it  is  traversed  by  veins  of  calq  spar 
of  a  reddish  colour,  and  is  soluble  in  acids  without  residuum :  the 
specific  gravity  is  2.84,  It  is  used  for  building ;  and  the  mortar 
made  from  it  is  said  to  be  considerably  stronger  than  that  of  the 
newer  white  limestone.     It  contains  organic  remains. 

At  Desartmardn  in  the  county  of  Derry,  ten  miles  to  the  north 
by  east  of  Cookstown,.  there  is  a  similar  shell  limestone  of  a  smoke 
grey  colour,  which  is  also  quarried.  The  strata  dip  north  west  at 
an  angle  of  eight  degrees.  They  contain  two  sorts  of  terebratulites, 
namely,  terebratula  gigantca  and  terebratula  producta^  and  imbedded 
nodules  of  a  glassy  quartz  sometimes  of  the  size  of  an  hazel  nut, 
a  circumstance  that  renders  the  blasting  of  this  limestone  with 
gunpowder  attended  with  danger.  I  was  informed  that  at  the 
depth  of  seven  yards,  the  bed  of  limestone  is  exhausted  and  reposes 
on  a  stratum  of  clay,  but  I  had  no  opportunity  of  ascertaining 
the  fact  myself. 

On  the  south  of  these  coal  districts  the  limestone  is  yet  more  extensiTely  displayed, 
intenreniDg  between  them  and  the  northern  boundary  of  the  greywacke  district  in  Armagh : 
it  is  here  exhibited  skirting  the  banks  of  the  river  Blackwater  above  Charlemont  for 
several  miles ;  and  the  country  on  the  s6uth  sind  south-east  between  Charlemont,  Longhgall, 
Kilmore  and  Armagh,  is  principally  occupied  by  this  limestone.  On  the  east  of  this 
district  near  Hillsborough  and  Lisbum,  it  seems  probable  that  the  sandstone  and  grey- 
wacke come  into  contact,  the  limestone  being  wanting:  but  still  farther  in  the  same 
direction,  at  Cultra  and  Holywood,  on  the  southern  shore  near  the  middle  of  Belfast 
Lough,  the  limestone  ^ain  appears  in  a  position  intermediate  between  the  sandstone  and 
grejrwacke,  but  probably  not  in  immediate  contact  with  the  latter,  a  red  sandstone  of 
older  formation  being  said  to  occur  in  the  inten^ilL  This  limestone  is  of  the  magnesian 
variety,  (which  also  occurs  in  the  same  formation  Mar  Dublin)  its  texture  compact,*  but 
not  ciystalline,  its  fracture  granular,  its  colour  ochre  yellow ;  it  contains  cavities  lined 
with  c*alc  spar,  and  presents  organic  remains :  the  thickness  of  the  beds  varies  from  one  to 
six  feet. 
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The  shell  limestone  of  Desartmartin  re-appears  two  miles  farther 
to  the  north-east  at  Dromore,  the  strata  preserving  the  same  dip, 
direction  and  characters ;  the  quarries  of  Dromore  are  more  exten- 
sive than  those  of  Desartmartin. 

At  Gore  Tarminey  in  the  parish  of  Kilcrouaghan  not  far  from 
Dromore,  the  shell  limestone  shows  itself .  again,  but  under  the 
character  of  swinestone :  it  is  variegated,  and  contains  terebratula 
gigantea.     The  strata  dip  at  an  angle  of  V2fi. 

At  the  coal  works  of  Ballycastle  two  English  miles  north  of 
the  town,  strata  of  shell  limestone  are  to  be  seen  on  the  shore, 
and  may  be  traced  at  low  water  running  out  to  sea  in  their  line 
of  bearing,  which  is  N.E.  17%  they  dip  therefore  to  S.E.  73**. 

The  strata  are  alternately  solid  and  marly,  the  former  constituting 
beds  of  three  or  four  feet  in  thickness,  the  latter  not  exceeding  half 
a  foot.  The  solid  strata  are  of  a  compact  limestone  with  lamellar 
and  rhombic  concretions,  the  colour  smoke  grey. 

I  have  examined  several  specimens  of  a  variety  of  this  limestone 
containing  ramose  madrepores,  said  to  have  been  found  on  the  west 
side  of  Lough  Neagh  in  Tyrone. 


B.     Coal  Fprmations. 

I  have  to  notice  four  partial  coal  formations :   they  occur  in  the 
following  counties. 

I.  Tyrone :  at  Coal-island  and  Dungannon. 
IL  Antrim :  near  Pallycastle. 

1.  Two  Coal  f elds ^   as   coal    formations   are   usualhy  styled  in 
England,  exist  in  the  county  of  Tyrone,  at  no  great  distance  the 
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one  from  the  other,  viz.  at  Coal  island  and  Dungannon  ;  with  the 
latter  I  am  totally  unacquainted :  it  is  I  believe,  by  far  the  most 
extensive  of  the  two :  whether  they  may  be  considered  as  connected 
mnd  thus  constituting  but  one  single  formation,  I  do  not  pretend 
to  say. 

The  coal  formation  of  Coal  island  is  in  an  open  part  of  the 
country,  though  with  a  gently  waved  surface.  The  whole  extent 
of  the  coal  district  or  Pounds  as  it  is  called,  does  not  exceed  as 
I  was  informed,  four  hundred  yards  square. 

The  works  in  this  district  appear  to  have  been  prosecuted 
formerly  with  more  activity  than  at  the  present  period,  some  of 
the  pits  being  now  abandoned ;  several  however  still  remain,  but 
they  seem  to  be  conducted  with  little  of  capital  or  of  spirit.  The 
steam  engine  has  not  yet  been  introduced;  the  power  of  horses 
only  is  employed  to  raise  both  coals  and  water,  which  last  is 
unfortunately  veiy  abundant.  In  one  pit  called  the  Mary  Anne, 
which  I  visited,  150  barrels  were  computed  to  be  drawn  out  every 
day.  None  of  the  pits  (so  far  as  I  was  informed)  exceed  75  yards 
in  depth :  the  quantity  of  coals  raised  daily  in  the  Mary  Ann  pit 
amounted  to  thirteen  tons,  though  no  more  than  thirty  colliers 
were  employed.  The  coals  are  said  not  to  cake^  they  are  appli- 
cable to  all  ddmestic  purposes,  and  are  I  believe  mostly  consumed 
by  the  inhabitants  of  the  adjacent  part  of  the  country,  notwith- 
standing a  bounty  allowed  by  government  to  send  them  either  to 
Newry,  Belfast,  or  Dublin. 

Several  seams  of  coal  occur,  the  main  bed  is  nearly  six  feet  in 
thickness ;  its  general  direction  is  north-west  and  south-east :  the 
dip  of  the  strata  is  here  towards  south-west.  At  Dungannon,  as 
I  was  informed,  this  direction  becomes  reversed. 
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2.  The  collieries  of  Ballycastle  occupy  an  extent  of  lesB  than  one 
English  mile  along  the  coast.  They  have  been  long  wrought,  and 
were  once  in  a  more  flourishing  state  than  they  are  now :  they 
formerly  used  to  send  from  ten  to  fifteen  thousand  tons  of  coal  to 
the  market  yearly,  whereas  the  ground  bailiflf  with  whom  I  con- 
versed several  times,  assured  me  that  the  quantity  now  exported 
did  not  amount  to  more  than  fifteen  hundred  or  two  thousand  tons. 

Owing  to  prejudice,  I  believe,  rather  than  to  greater  expence^ 
the  country  people  prefer  burning  turf  rather  than  coals,  and  even 
the  inhabitants  of  the  Isle  of  Rathlin,  who  have  but  a  very  spare 
quantity  of  that  combustible,  come  to  the  Main  to  carry  it 
over  instead  of  coals,  though  ultimately  it  must  be  more  expensive 
and  surely  more  troublesome. 

The  Ballycastle  coals  are  therefore  sent  to  Dublin,  chiefly  on 
board  the  numerous  trading  vessels  bound  to  that  port  from 
Londonderry,  which  thus  instead  of  going  thither  in  ballast, 
take  a  freight  of  coal  on  their  passage.  The  Irish  coals  in  Dublin 
receive  a  bounty  equal  to  the  duty  laid  upon  the  English  coals. 

There  are  but  four  coal  works  now  vnrought  out  of  twelve 
which  were  formerly  opened  near  Ballycastle :  Gob  colliery  is  the 
most  extensive  and  advantageous. 

As  the  beds  of  coal  crop  out  a  few  feet  above  the  level  of  the 
sea,  there  is  no  occasion  for  sinking  shafts,  but  some  of  the 
horizontal  galleries  are  of  great  extent  j  that  of  Gob  colliery  into 
which  I  went,  is  not  less  than  eight  hundred  and  twenty  yards : 
they  have  a  considerable  quantity  of  water,  and,  which  is  worse, 
they  suflfer  so  much  from  foul  air  that  the  colliers  cannot  stay 
more  than  eight  hours  out  of  twenty-four  in  the  mine.  The  beds 
dip  to  the  south-east  about  one  foot  in  nine. 

I  should  apprehend  that  this  partial  and  broken  formation  is 
mostly  exhausted. 
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It  may  not  be  improper  to  subjoin  here  the  series  of  the  rocl'- 
measures  at  two  or  three  of  the  collieries  which  I  visited  in  the 
north  of  Ireland.  I  shall  first  give  the  provincial  names,  adding 
the  scientific  terms  which  appear  to  corre^ond  to  them. 


ROCK-MEASURES  OF  THE  MARY  ANN  PIT, 

IN  THE  COUNTY  OF  TYRONE, 

from  the  surface  dozcnipardsm 


1 

3 
4 
5 
6 

7 
8 

10 
11 
13 
13 
14 


PROTINCIAI.    TERMS. 


Sandstone , 

White-metal    

Slate 

Craw*coal     

Turbage    

Grej-metal  ....... 

Slate 

Bone-coal 

Turbage   

Grey  Bind    

Black-measure. . . . 

Grey-metal 

Slate 

Main  Seam  of  Coal 


OE061V0STIC  NAVES. 


Grey -white  clay  Ironstone 

Slate-clay 

Slate-coal 

Soft  slate-clay 

Reddish  brown  clay  iron-st. 
Slate-clay 


as  abore 


like  Sand  ? 


Slate-clay 


FEET. 


33 

4 

2 

1 

3 
21 

1 

2 

4 

9 

9 

6 

2 
5  to  6 


INCHES. 


6 


6 

4 


Total  .  .    104 


This  account  of  rock-measures  falls  short  of  the  depth  of  the  pit 
itself^  by  seventy  six  feet ;  and  we  must  either  suppose  that  some  of 
them  recur  once  or  twice  more  in  the  series,  or  rather  that  it  is  not 
perfectly  correct:  my  authorities  in  this  and  the  following  table 
were  the  miners  who  attended  me  as  guides. 
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ROCK-MEASURES  OF  LUGG-GLASS*  (The  Green^Hollow.) 

COLUERY  AT  BALLY-CASTLE  IN  THE  COUNTY  OF  ANTRIM, 

from  below  upwardt. 


1 

3 
4 
5 
G 


PROVINCIAL   TERMS. 


Hard-rock 

Till 

Rock     . . . 
Main  Till  , 

Coal 

Rock 


GEOONOSTIC  NAMES. 


Sandstone 

Slate-clay 

Sandstone,  probably    . . . 
Main  bed  of  Slate-clay    . 

Slate  Coal 

Rock 


FEET. 


, 


33 

33 

18 

4 

33 


Total  .  .     124 


INCHES. 


6 


6 


0 


The  preceding  tables  evince  the  general  resemblance  which  the 
members  of  these  coal  formations  bear  to  those  of  other  countries. 
It  is  necessary  to  add  very  few  remarks. 

The  coal  of  these  districts  is  almost  entirely  slate  coal ;  it  may 
perhs^s  be  suggested  as  a  general  observation  concerning  the  Irish 

*  The  above  section  relates  only  to^the  beds  contiguous  to  the  coal  now  worked.  Sections 
of  the  entire  cliff  have  been  given  by  Mr.  Whitehurst  in  his  Theory  of  the  Earth,  page  260, 
and  by  Mr.  Dubordieu  in  the  Statistical  Survey  of  Antrim ;  but  it  is  impossible  to  reconcile 
the  one  to  the  other.  From  the  hasty  survey  which  I  was  myself  able  to  take  of  this 
spot,  I  can  only  furnish  the  following  particulars  : — 

The  total  height  of  Cross  Hill,  in  the  north  face  of  which  the  collieries  are  worked,  is 
about  500  feet,  of  this  elevation  about  150  feet  is  formed  by  a  cap  of  columnar  greenstone, 
which  reposes  on  alternating  strata  of  sandstone  and  slate-clay,  these  extend  about  150  feet 
in  depth,  and  cover  the  bed  of  coal  in  which  the  workings  arc  situated,  and  which  occurs  at 
an  elevation  of  about  200  feet  above  the  beach ;  below  it  are  other  strata  of  slate-clay,  with 
perhaps  some  seams  of  imperfect  coal  and  sandstone,  and  we  particularly  observed  beds  of 
the  latter  rock,  of  an  intensely  red  colour  and  of  enormous  thickness  :  lastly,  strata 
of  limestone  are  seen  emerging  from  the  sea  towards  the  west  of  the  collieries ;  the  interval 
between  the  coal  and  the  limestone  is  much  concealed  by  slopes  of  debris,  covered  with  an 
imperfect  vegetation,  which  rest  against  the  base  of  the  cliff. 

An  opinion  is  prevalent  among  some  of  the  miners,  that  a  thicker  stratum  of  coal  than  that 
at  present  in  working  would  be  found  by  driving  adits  beneath  the  level  of  the  sea. 


of  the  North  of  Ireland.  \$Q 

coal  formations,  that  supposing  a  line  drawn  across  the  Island  in 
the  parallel  of  Lough  Allen  from  east  to  west,  the  coal  found  to 
the  north  of  that  line  is  principally  slate-coal,  and  that  on  the  south 
cannel  coal.  In  one  of  the  works,  however,  in  Coal  Island,  a  bed 
of  cannel  coal  six  feet  thick  is  said  to  have  been  wrought. 

The  slate  clay  2X  Mary  Ann  Pit  contains  impressions  of  aquatic 
plants,  vegetable  impressions  similar  to  those  of  the  Derbyshire 
collieries  have  also  been  observed  in  the  Ballycastle  district. 

Clay  ironstone  occurs  both  in  nodules  and  beds,  and  brown  spar 
passing  into  sparry  iron  ore  has  been  observed  at  the  coal  works  of 
Ballycastle,  where  it  forms  a  bed  of  some  thickness  traversing  the 
cliff  at  a  little  depth  bdow  the  principal  seam  of  coal. 

A  bed  of  trap  lying  in  a  conformable  position  between  the 
strata  of  sand,  occurs  a  little  to  the  eastward  of  the  coal  works  of 
Ballycastle,  between  Fairhead  and  the  little  Glen  of  Port-na-crea, 
along  the  Crag  of  Sron  Gal  or  of  the  "  White-nose.*' 

This  geognostic  fact,  the  only  one  of  the  kind  I  have  seen  or 
heard  of  in  the  north  of  Ireland,  was  pointed  out  to  me  by  the 
ground  bailiff  of  the  collieries,  who  called  it  a  horizontal  dyke. 

Its  thickness  is  about  two  feet.  It  has  a  slaty  structure,  and  is 
micaceous  where  it  lies  immediately  in  contact  with  the  sandstone, 
the  usual  characters  of  which  appear  altogether  unaltered.  It  breaks 
spontaneously  into  forms  resembling  triangular  pyramids  j  the  tex- 
ture is  remarkably  close,  it  is  almost  entirely  formed  of  finely 
crystallized  hornblende,  with  some  thin  scaly  parts  of  white  felspar : 
it  acts  on  the  magnet,  and  yields  a  black  enamel  before  the 
blowpipe. 


*  Se?eral  Tertical  dykes  also  occur  traTersing  the  coal  measures  near  Ballycastle,  these 
will  be  particularly  described  ia  the  account  of  sections  on  the  coast. 
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C.     Sandstone  Formations. 

On  the  skirts  of  that  elevated  district  in  the  county  of  Antrim 
and  in  the  eastern  division  of  Londonderry,  which  is  occupied  by  the 
more  recent  floetz  rocks  (namely  lias,  green  sand  and  chalk,  sur- 
mounted by  a  vast  cap  of  basalt)  extensive  deposits  of  sandstone 
occur,  forming  the  basis  on  which  this  lofty  platform  appears  to 
repose. 

These  deposits  of  sandstone  appear  therefore  to  be  in  every  in- 
stance of  greater  antiquity  than  the  lias  which  they  support,  they 
seeiu  also  to  be  partly  coeval  vidth  and  partly  more  recent  than  the 
formations  already  described,  as  they  are  seen  either  alternating  with 
or  overlying  the  members  of  those  formations  where  they  can  be 
traced  in  connexion  with  them. 

They  may  be  considered  as  identified  partly  with  the  coal  sand- 
stones of  England,  and  partly  with  the  formation  here  known  by 
the  name  of  red  rock  marie,  the  lower  beds  of  these  deposits  being 
referable  to  the  former  class  of  rocks  and  the  higher  which  contain 
gypsum  to  the  latter;  to  ascertain  however  the  precise  demarcation 
of  these  subdivisions  is  a  task  for  which  materials  are  as  yet 
wanting. 

A  further  difficulty  occurs  in  two  instances,  namely,  at  Cushen- 
dallbay  and  at  Murloch  bay,  where  these  deposits  are  brought  ^- 
parently  into  contact  widi  the  old  red  sandstone,  without  the  inter- 
vention of  the  coaL  measures  or  their  associated  limestone,  so  that  it 
is  hardly  possible  to  assign  the  points  at  which  the  old  sandstone  ter- 
minates, and  is  succeeded  by  these  younger  members  of  the  same 

family. 

The  sandstones  intended  to  be  described  in  the  following  article, 
occupy  the  following  localities. 
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1.  The  valley  of  the  river  Lagan  from  Moira  to  Belfast,  and  the 
north-west  shore  of  Belfast  Lough  as  far  as  the  Peninstlla  of  Magee. 

%  Several  points  on  the  north-east  coast  of  Antrim. 

3.  A  line  in  the  eastern  division  of  Derry  and  north  east  of 
Tyrone,  extending  from  the  mouth  of  the  river  Roe  to  the  south 
west  extremity  of  Lough  Neagh. 

1.  Sandstone  of  the  valley  of  the  Lagan  and  Belfast  Lough.* 

The  sandstone  formation  may  be  traced  from  the  south  west  ex- 
tremity of  the  county  of  Antrim,  where  it  joins  that  of  Down, 
occurring  between  Moira  and  Lisburn,  at  Maheramesk,  SpencerV 
bridge  and  Maheragall ;  it  proceeds  along  the  valley  of  the  Lagan, 
extending  into  that  of  the  Forth,  a  small  river  which  becomes  tribu- 
tary to  the  Lagan  near  Belfast  ;  from  that  town  it  occupies  the 
jroad  to  Carrickfergus,  whence  it  ascends  the  valley  of  the  Wood- 
burn,  another  brook  discharging  itself  into  Belfast  Lough;  it 
afterwards  extends  as  far  as  Castle  Chichester,  in  the  island  of 
Magee. 

The  prevailing  colours  of  this  sandstone  are  various  shades  of 
red  and  reddish  brown,  but  it  is  variegated  by  many  coloured 
stripes  ;  it  contains  clay*galls  ;  its  texture  is  friable  ;  the  cement  is 
calcareous ;  spangles  of  mica  constantly  occur. 

At  Carrickfergus,  where  the  rock  is  more  than  usually  adherent, 
it  is  raised  for  flags« 

The  upper  members  of  this  formation  become  argillaceous,  con- 
sisting of  beds  of  reddish  brown  marie,  alternating  with  a  greenish 
dlaty  marie,  and  an  indurated  grey  calcareous  marie ;  these  may  b6 


*  On  the  opposite  side  of  Belfast  Lough  this  sandstone  extends  towards  Holwood-, 
where  it  rests  upon  the  limestone  before  desdribed,  and  we  tmced  it  fbreome  dbtance  on 
the  road  from  Belfast  to  Newton  onwards. 
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seen  at  Maheramesk  near  Moira,  in  the  valley  of  the  Forth  near  Bel- 
fast, in  the  valley  of  the  Woodburn,  near  Carrickfergus,  and  at  Castle 
Chichester  in  the  island  of  Magee.  In  all  these  localities,  veins  of  a 
delicately  white  fibrous  gypsum  occur :  salt  springs,  the  usual  ac- 
companiment of  similar  strata,  are  found  near  Carrickfergus,  and  in 
other  places. 

The  sandstone  has  been  sunk  into  near  Lisburn  nearly  200  feet 
without  reaching  its  inferior  extremity,  and  the  red  marl  which 
overlies  it  near  Bel£ast  is  estimated  as  varying  from  40  to  100  feet 
in  thickness. 

The  outgoings  of  the  sandstone  strata  are  low,  they  dip  towards 
the  hills  on  the  north  west. 

2.  Sandstone  on  the  east  and  north  east  coast  of  Antrim. 

The  same  sandstone  which  has  thus  been  traced  as  far  as  the  head 
of  Lame  Lough,  may  thence  be  pursued  in  various  points  on  this 
coasts  but  since  its  superior  edge  is  often  depressed  below  the  level 
of  the  sea,  and  on  the  other  hand  its  inferior  edge  is  in  one  instance 
elevated  far  above  that  level  resigning  the  coast  to  formations  of 
greater  antiquity,  it  presents  in  this  part  of  its  course  an  irregular 
and  broken  linjs,  of  which  the  de^ription  will  be  the  more  readily 
followed  if  postponed  to  the  explanatory  notes  on  the  section  of 
that  part  of  the  coast  subjoined  to  this  paper. 

3.  Sandstone  in  the  east  of  Deny. 

The  variegated  marie  which  covers  the  sandstone,  first  makes  its 
appearance,  rising  from  the  level  of  the  sea,  a  little  to  the  west  of 
Downhill  near  the  mouth  of  the  Roe,  thence  it  passes  to  the  south 
west,  bassetting  along  the  base  of  the  bold  headland  of  Macgilligan, 
and  of  Benyavenagh  the  most  northerly  mountain  of  the  secondary 
chain  in  Londonderry.  At  Kedy  hill  the  next  of  the  groupe,  the 
sandstone,    which  continues  ascending   towards  the   south  west. 
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attains  the  elevation  of  450  feet  above  the  sea ;  in  the  adjoin- 
ing mountain  called  Donald's  hill,  its  upper  limit  rises  to  dOO 
feet ;  it  occupies  nearly  the  same  level  in  Benbradagh,  and  at  Crag- 
nashoack  the  southern  point  of  the  chain  gains  its  greatest  height, 
being  there  1589  feet  above  the  sea.  In  this  mountain  the  sand- 
stone and  basalt  are  in  contact^  the  chalk  being  deficient.  Cragnash- 
oack  and  Fairhead  are,  it  is  believed,  the  only  instances  in  this  dis- 
trict where  the  trap  is  seen  decidedly  reposing  on  any  other 
rock  than  the  chalk. 

The  sandstone  of  Bcnyavenagh,  of  Kedy  and  of  Donald  hill,  is  red, 
slightly  variegated  with  yellowish  stripes  of  a  rather  loose  texture ; 
it  has  a  calcareous  cement,  and  contains  sjpecks  of  mica.  .  ^ 

The  sandstone  of  Benbradagh  has  the  character  of  sandstone  slate, 
the  texture  coarsely  granular ;  colour  greenish  white  ;  with  a  calcare- 
ous cement,  and  containing  spangles  of  mica.  It  extends  to  Dungiven, 
and  probably  reposes  on  the  inica  slate,  which  occupies  the  left 
bank  of  the  Roe;  its  thickness  in  this  hill  cannot  be  less  than 
five  hundred  feet.  About  a  quarter  of  a  mile  from  Dungiven, 
at  the  opening  of  Benady  glen  a  sandstone  conglomerate  occurs, 
probably  connected  with  this  formation. 

The  insulated  primitive  district  of  Coolcroscrahan,  which  is 
situated  behind  Benbradagh  on  the  northeast,  appears  to  be  en- 
circled with  a  ring  of  sandstone  and  marie. 

In  Cragnashoack,  two  varieties  of  sandstone  may  be  traced,  the ' 
upper  beds  consisting  of  a  coarse  grey  sandstone  with  a  calca« 
reous  cement,  while  the  lower  strata  are  more  distinctly  skty'and 
micaceous,  and  have  a  yellowish  colour  and  a  siKceous  cement. 

From  Cragnashoack  the  sandstone  extends  to  the  south,  abutting  on 
the  north  east  slope  of  Slieve  Gaition.  Near  this  point  it  appears  ta* 
repose  upon  the  shell  nmestone  of  Desert  Martin,  ranging  4fr6m 
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thence  by  Moneymorc  towards  Lissane;  on  the  Canesee  river,  a  small 
brook  which  is  crossed  in  passing  between  the  two  last  mentioned 
villages^  strata  of  sandstone  conglomerate  are  found. 

Near  Cookstown,  grey  sandstone  passing  into  white  occurs  on 
the  road  to  Dungannon,  it  extends  beyond  the  bridge  over  the 
Black  water  river,  the  outgoings  of  the  strata  rise  south-west 
43"  under  an  angle  of  8%  There  are  other  sandstone  quarries  one 
mile  and  a  half  from  Cookstown  towards  Moneymore ;  a  red  variety, 
is  here  found,  it  is  finely  granular,  with  a  calcareous  cement,  the 
strata  crop  out  south-west  53"*,  at  an  ang^e  which  varies  from  IS"" 
to  25^  as  they  increase  in  depth* 

At  Coal  island,  in  the  county  of  Tyrone,  sandstone  constitutes 
the  superficial  stratum,  two  varieties  may  there  be  distinguished,  both 
however  agreeing  in  havidg  a  siliceous  cement ;  the  one  is  hard,  co- 
herent, and  finely  granule,  of  a  yellowish  grey  tinge,  with  span^es 
of  bright  mica  abundantly  disseminated ;  the  other  is  characterised 
by  a  looser  and  coarser  texture,  an  inferior  specific  gravity,  and 
fewer  spangles  of  mica* 


D.    Jp^/« 


Jx» 


[This  article  is  applied  by  the  Editor  from  the  joint  observations 
of  Mr.  Buckland  and  himself,  the  route  pursued  by  Dr.  Berger, 
not  having  allowed  him  to  examine  this  formation  in  the  points 
which  exhibit  it  to  the  greatest  advantage.] 

This  formatioa  consists  of  beds  of  slate  clay  alternating  with  thin 
seams  of  argillaceous  limestone ;  the  limestone  is  compact  but  not 
crystalline,  of  a  bluish  colour  passing  into  smoke  grey  ;  the  fossils 
which  characterise  it  are  cornua  ammonis,  gryphites,  and  the  colum- 
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nar  joints  of  the  pentacrinus ;  this  formation  may  be  studied  most 
advantageously  along  the  line  of  coast  between  Gerron  point  and 
Lough  Larne,  on  the  east  side  of  Antrim,  where  several  sections  of 
it  are  exhibited.  On  the  south  of  Gerron  point  the  extensive  bay  of 
Glenarm  opens;  the  village  of  Glenarm  itself  is  situated  near  the 
south  cape  of  the  bay,  between  two  lofty  hills  of  chalk  covered  with 
basalt ;  the  range  with  which  these  are  connected  sweeps  in  a  bold 
semicircle  round  the  bay,  receding  considerably  from  the  line  of  coast 
which  gei]»rally  presents  only  a  flat  beach ;  towards  the  centre  of 
the  bay,  however,  a  low  crag  of  red  sandstone  occurs,  distin- 
guished by  the  name  of  the  red  braes  of  Carnallock ;  half  way 
between  these  and  Glenarm,  the  clay  of  the  lias  formation  may  be 
traced,  interposed  between  the  red  sand  and  the  green  sand 
which  underlies  the  chalk. 

But  this  formation  is  far  better  displayed  after  doubling  the  Cape 
of  Glenarm  in  the  cliflfs  beneath  the  deer  park,  about  two  miles  south- 
east from  that  village ;  here  it  emerges  from  under  the  chalk  and 
green  sand,  and  exhibits  a  thickness  exceeding  100  feet.  Near  the 
outietiof  Lough  Larne  lias  has  been  traced  in  Port  Muck,  at  the 
north-east  extremity  of  the  island  of  Magee,  and  borings,  engaged  in 
from  the  hopeless  speculation  of  discovering  coal,  have  proved  its  ex- 
istence  among  the  substrata  in  other  parts  of  that  island,  where  it  rests 
on  red  marie  containing  gypsum.  On  the  western  shore  of  Lough 
Larae^  lias  occurs  about  one  mile  south  from  the  town  whence  the 
lough  derives  its  name  ;  it  skirts  the  margin  of  the  lough  for  some 
distance  towards  the  south,  but  does  not  appear  to  rise  many  feet 
above  high  water  mark.  Only  one  thin  stratum  of  the  limestone  ia 
here  visible  ;  this  contains  gryphites  and  pentacrinites. 

We  understood  that  lias  had  been  traced  in  several  places  be- 
tween  Larne  and  Belfast.     In  Colin  Glen,  about  four  miles  sdiith- 
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firouth-west  of  that  town,  the  mulattoe  rests  on  a  slate  clay  probably 
of  this  formation. 

The  localities  already  cited  range  along  the  south  eastern  border 
of  the  great  basaltic  and  secondary  area ;  the  same  formation  ap- 
pears also  to  exist  towards  the  northern  boundary.  From  speci- 
mens which  we  examined  in  the  collection  of  the  Dublin  Society, 
we  had  reason  to  believe  that  this  is  the  case  in  the  neighbourhood 
of  Ballycastle,  but  we  did  not  ourselves  observe  this  formation  in 
situ  in  that  point.  About  half  way  between  Ballycastle  and  Bush- 
mills  near  Ballintoy,  the  chalk  formation  rises  sufficiently  high  to 
disclose  its  substrata ;  a  valley  opening  towards  the  sea,  near 
White  Park,  shews  that  they  here  consist  of  the  slate  clay  of  the  lias 
formation,  with  gryphites  and  ammonites.  Farther  east  the  chalk 
cliffs  again  emerge  from  the  level  of  the  sea  immediately  beyond 
Dunluce  Castle,  and  continue  to  rise  till  they  are  broken  off  at  the 
commencement  of  Portnish  Strand.  As  they  here  exhibit  nearly 
the  same  thickness  which  they  possess  near  White  Park,  we  are 
naturally  led  to  expect  the  recurrence  of  similar  substrata  near  this 
point ;  and  accordingly,  in  the  peninsula  of  Portrush,  a  singular 
rock  is  seen,  divided  by  interposed  masses  of  greenstone,  but  con- 
taining ammonites  and  gryphites^  and  possessing  exactly  that  cha- 
racter which  would  be  assumed  by  the  slate  clay  before  described, 
if  indurated  by  the  action  of  heat.  In  the  explanatory  notes 
accompanying  the  sections  of  the  coast  a  more  detailed  account  of 
this  peninsula  will  be  found. 

The  cabinet  of  the  Dublin  Society  contains  specimens  of  lias 
from  the  neighbourhood  of  Magilligan,  about  eight  miles  westward 
from  Portrush,  and  close  to  the  north-west  angle  of  the  basaltic  area. 
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£•     Mulattoe  or  Green  Sandstone. 

To  the  general  account  of  this  rock  given  in  the  Introduction, 
it  may  be  add^d,  that  on  treating  different  specimens  with  acids 
they  were  found  to  contain  about  nine-tenths  of  calcareous  matter, 
the  residuum  consisting  of  green  chloritic  grains,  mixed  with  quart- 
zose  sand  or  gravel.  ^ 

The  mulattoe  i«  seen  in  Colin  glen,  a  valley  on  the  south-west 
of  Divis  hill  near  Belfast,  and  in  several  oth6r  places  on  the  slope 
of  that  mountain  ;  it  is  evidently  interposed  betweien  the  slate  clay 
of  the  lias  formation  and  the  chalk.  It  occurs  also  at  Germoney, 
about  five  miles  north-east  from  Divis.  The  chloritic  grains  in 
the  mulattoe  of  Divis  are  small  and  very  numerous,  the  calcareous 
base  greyish  and  compact;  it  is  traversed  by  slender  veins  of 
calcareous  spar :  besides  the  smaller  grains  of  quartz,  it  contains  a 
few  larger  pebbles  with  a  reddish  tinge. 

Since  it  is  not  quarried  for  any  economical  purpose,  we  have  no 
opportunity  of  ascertaining  accurately  the  thickness  or  extent  of 
the  bed. 

It  is  seen  however  near  Larne,  and  considerably  further  north 
near  Gerron  point,  occupying  a  position  corresponding  to  that  in 
which  it  occurs  near  Belfast,  and  it  seems  highly  probable  that  it 
extends  beneath  the  chalk  throughout  the  intervals  separatin] 
points  J  indeed  I  am  inclined  to  believe  that  where  the  serii 
preaches  to  completeness,  this  member  will  seldom  be  f(^4  .W4M3it- 

In  Murloch  bay,  where  the  line  of  chalk  commeocoi  cnoi  th^'^ 
ieast  of  the  greenstone  mass  of  Fairhead,  a  thin  seam  of  quartzes 
pebbles  cemented  by  green  sand,  affords  traces  of  this  formation  ; 
it  separates  the  chalk  from  a  thick  bed  of  red  sand.  v% , 
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Along  the  western  escarpment  of  the  basaltic  mountains  in  Lon- 
donderry, the  mulattoe  is  seen  underlying  the  chalk  in  Kedy 
Donald  and  Ballyness  hills.  Between  Ballyness  and  Benbradagh,  at 
the  head  of  the  vale  of  the  KeWin  river,  a  wild  circus  opens,  barred 
on  the  north  by  basaltic  ridges,  and  having  the  insulated  primitive 
district  of  Coolcroscrahan  on  the  south :  the  Glen  UUin  water  and 
Donavenny  brook  rise  also  within  the  area,  and^flowing  in  a  direc- 
tion contrary  to  that  of  the  Kelvin,  join  the  Aghivey  river  itself, 
tributary  to  the  Bann.  Within  this  area  a  remarkable  bed  of  marie 
occurs,  which  is  mentioned  here,  on  account  of  its  containing  nu- 
merous green  particles ;  but  it  differs  so  essentially  from  the  Mu- 
lattoe in  its  chemical  composition,  containing  only  one-fiftieth  of 
calcareous  matter,  that  it  cannot  with  propriety,  though  resembling 
it  in  external  appearance,  be  considered  as  the  same  rock  :  the  base 
is  a  soft  clay,  greyish,  with  a  slight  red  tinge ;  the  structure 
is  thin  slaty ;  it  contains  some  small  worn  quartz  pebbles  :  the  chalk 
has  not  yet  been  traced  in  this  district,  but  along  the  banks  of 
Donavenny  brook,  a  breccia  formed  of  chalk  flints,  imbedded  in  a 
calcareous  cement,  and  underlying  the  basalt,  seems  to  indicate 
its  proximity.  This  breccia  is  probably  connected  with  the  aggre- 
gation of  flints,  usually  interposed  between  the  basalt  and  chalk, 
as  described  in  the  next  article. 

The  subjoined  list  of  the  organic  remains  occurring  in  the  Mu- 
lattoe of  Ireland,  will  be  found  to  agree  closely  with  those  pre- 
sented by  the  green  sand  in  England. 
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GENERA. 


Belemnite 


Venus  ?  Lin.    • 

Ostrea 

Ostrea 

Area 

Pecten 

Anomia 

DHto 

Mytilus   

Ditto    


Cardinm  ? . 
Serpula. . . 
Dentalium 
Pinna  ... 
Echinus  . . 


SPECIES. 


fragment  of 
Crista  GaUi 

edulis 

Glycimeris  . 
Taria 


PLACES. 


Gryphus,  two  yarieties 

Crista  Galli  ., 

lithophagtts 

Lin.  Tr.  y.  8.  p.  6.  f.  1 


hexangulum 
laeyis  ?  . . . . 


Colin  Glen  and 

Donald  Hill 

Colin  glen 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Belfast  Mountains 

Colin  glen 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Carrickfergus 

Belfast  Mountains 


F.     Chalk. 

The  chalk  formation  in  Ireland  has  hitherto  been  frequently- 
distinguished  by  the  name  of  white  limestone,  its  compact  texture 
having  caused  those  who  were  acquainted  only  with  the  superior 
beds  of  the  English  chalk  formation  to  hesitate  in  admitting  their 
identity :  the  occurrence  of  the  cornu  ammonis  among  the  fossils 
of  the  Irish  chalk  was  also  supposed  to  furnish  another  distinctive 
character;  in  both  these  circumstances,  however,  it  agrees  with 
the  lower  beds  of  the  English  chalk ;  further,  its  geological  position, 
(reposing  as  it  does  on  the  same  bed  of  calcareous  sandstone,  with 
chloritic  grains,  which  supports  the  English  chalk)  the  analogy 
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of  its  fossils,  and  the  absolute  sameness  of  its  general  features, 
ivvill  no  longer  permit  us  to  describe  by  a  distinct  name,  this  im- 
portant formation. 

It  need  not  excite  any  surprize  to  find  the  floetz  trap  incumbent 
on  a  bed  of  such  recent  formation,  since  in  the  north  of  Italy  it 
may  be  seen  to  rest  upon  strata  still  less  ancient,  and  analogous 
to  those  which  occur  in  the  basins  of  London  and  of  Paris. 

The  Irish  chalk  is  seldom  of  a  texture  sufficiently  loose  to  soil 
the  hand)  and  in  the  few  instances  where  this  does  take  place,  it  is 
in  a  very  slight  degree  :  its  general  colour  is  either  perfect  white, 
or  white  with  a  very  slight  tinge  of  yellow ;  towards  the  lower 
beds  it  passes  into  an  uniform  ash  colour,  the  texture  then  becomes 
still  more  compact.  It  is  sometimes  traversed  by  slender  veins  of 
calcareous  spar,  these  are  more  frequent  in  the  lower  beds  :  it  con- 
tains (though  in  very  small  quantity)  kidney  shaped  nodules  of 
iron  pyrites;  but  the  most  striking  of  its  imbedded  contents  are 
the  flinty  nodules  which  traverse  the  mass  in  regular  horizontal 
strata,  distant  from  each  other,  by  an  average  interval,  about  two 
feet  and  a  half;  the  flints  cease  in  the  lowest  beds.  Among  the 
flints  some  of  remarkable  size,  and  of  a  regular  and  apparently 
organic  figure  occur ;  these  are  known  by  the  name  of  Paramou- 
dra,  and  are  also  found  in  the  chalk  of  Norfolk.  It  is  superfluous 
to  describe  farther  the  characters  of  these  beds  of  flinty  nodules 
than  by  saying,  that  they  are  precisely  the  same  with  those  pre- 
-sented  in  every  English  chalk  pit. 

The  average  thickness  of  the  chalk  formation  in  Ireland  may 
be  estimated  at  between  two  and  three  hundred  feet ;  the  upper 
beds  seem  to  have  been  partially  redissolved  before  the  basaltic 
mass  was  deposited  upon  them,  since  along  the  line  of  junc- 
tion a  confused  aggregation  of  chalk  flints  exists,  imbedded  in  the 
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lowest  member  of  the  trap  deposit,  which  is  usually  a  bed  of 
ochreous  bole  :  the  flints  so  imbedded  have  usually  themselves  ac- 
quired a  red  tinge,  apparently  by  percolation,  from  the  oxidated 
iron  of  the  stratum  in  which  they  lie. 

This  aggregation  of  flints,  bedded  in  red  ochreous  bole,  forms  at 
Macgilligan,  a  stratum  thirteen  feet  thick.  It  may  be  observed, 
also,  near  Larne  and  near  Belfast,  and  seems  indeed  of  almost 
universal  occurrence. 

List  of  organic  remains  found  in  the  chalk  of  Ireland. 

GENERA.  SPECIES.  PLACES. 

Echiaus  ....  cidaris  mamillata ....  Kenbaan  Antrim ;  Slievegallion  Derry. 

scutatus Pollen  quarry  near  Agenloo  Deny. 

Terebratula. .  Tulgaris Ballyness  Deny. 

sulcata Ibid. 

Pecten earless Ballycreem  Deny. 

The  foregoing  specimens  closely  agree  with  the  fossils  of  the 
English  chalk. 

Belemnites  are  common  in  most  of  the  quarries  opened  on  this 
bed  in  Ireland :  many  of  the  bodies  in  the  English  chalk,  once 
supposed  to  be  belemnites,  are  now  regarded  as  the  pallisadoe 
spines  of  the  echinus.  Some  few,  however,  are  undoubted  be- 
lemnites ',  the  Irish  specimens  appear  to  be  generally  true  belem- 
nites. 

Specimens  of  cornua  ammonis,  from  five  inches  to  ohe  in 
diameter,  occur  in  the  Pollen  quarry  ;  but  not  having  myself  ex- 
amined these,  I  cannot  say  how  far  they  agree  with  some  of  the 
very  few  varieties  which  are  found  in  the  lower  strata  of  chalk  in 
England.  The  flinty  nodules  often  contain  fossils  similar  to  those 
of  the  surrounding  chalk,  and  present,  in  addition  to  these,  tracea 
of  alcyonia. 

Y  2 
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The  chalk  is  frequently  traversed  by  basaltic  dykes,  and  often 
undergoes  a  remarkable  alteration  near  the  point  of  contact ;  where 
this  is  the  case  the  change  sometimes  extends  eight  or  ten  feet  from 
the  wall  of  the  dyke,  being  at  that  point  greatest,  and  thence  gra- 
dually decreasing  till  it  becomes  evanescent  The  extreme  efiect 
presents  a  dark-brown  crystalline  limestone,  the  crystals  running  in 
flakes  as  large  as  those  of  coarse  primitive  limestone ;  the  next  state 
is  saccharine,  then  fine  grained  and  arenaceous ;  a  compact  variety 
having  a  porcellaneous  aspect  and  a  bluish-grey  colour  succeeds : 
this  towards  the  outer  edge  becomes  yellowish  white,  and  insen- 
sibly graduates  into  the  unaltered  chalk.  The  flints  in  the  altered 
<:halk  usually  assume  a  grey  yellowish  colour ;  the  altered  chalk 
is  highly  phosphorescent  when  subjected  to  heat 

Examples  of  this  conversion  of  the  chalk  into  granular  marble 
may  be  seen  on  the  east  slope  of  Divis  mountain,  near  Belfast,  in  a 
ravine  to  which  Dr.  Macdonald  has  given  the  name  of  Allan's 
Kavine,  in  honour  of  a  mineralogical  friend. 

They  are  again  exhibited  in  the  neighbourhood  of  Glenarm, 
where  a  singular  compound  dyke,  consisting  of  three  branches,  tra- 
verses the  chalk :  the  included  masses  of  which  are  altered  in  the 
manner  above  described^ 

A  dyke,  very  similar  to  the  preceding,  occurs  in  the  isle  of 
Rathlin,  near  Church  bay,  and  produces  the  same  eflfect  on  the 
chalk.  This  dyke  appears  to  be  resumed  on  the  opposite  point  of 
the  Antrim  coast  at  Kenbaan  head,  where  the  granular  marble  is 
likewise  found.  (See  section,  plate  10.  and  the  explanatory  notes.) 
A  dyke  near  Ballintoy  affects  the  chalk  in  the  same  manner. 

In  the  south-west  extremity  of  Antrim  the  same  marble  is  said  to 
occur  near  a  whin  dyke ;  the  spot  assigned  is  Bamersglen,  near 
Trummery,  about  one  mile  north-east  from  Moira. 
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Many  more  examples  of  this  very  interesting  fact  would,  there  is 
little  doubt,  be  found  on  further  examination ;  but  those  cited  are 
«ufl5cient  to  prove  that  it  is  not  unfrequent. 

On  the  shore,  a  little  to  the  west  of  the  pier  of  Ballycastle,  a 
singular  vein  occurs  in  the  chalk,  which  there  forms  the  inferior 
portion  of  a  cliflf  capped  with  basalt  j  the  basalt  immediately  in- 
cumbent on  the  chalk  approaches  to  the  character  of  wacke.  The 
vein  in  question  is  calcareous,  but  contains  imbedded  balls  of  wacke ; 
to  the  presence  of  which  the  diflference  of  its  characters  from  those 
of  th«  chalk  that  it  traverses,  may  perhaps  be  attributed.  The 
limestone  forming  the  vein  is  compact,  breaking  spontaneously 
into  parallelopipeds,  the  greater  side  of  which  is  perpendicular 
to  the  direction  of  the  vein  ;  it  contains  about  nine-tenths  of  cal« 
I  careous  matter,  the  residuum  appearing  to  be  clay,  with  some  specks 
\  x)f  bright  mica.  The  width  of  the  vein  is  17  feet ;  its  direction 
N.E.  S.W.  SS\ 

Near  the  top  of  the  stratum  of  chalk  which  crowns  the  cliffs  of 
Murloch  bay,  a  bed  five  or  six  feet  thick,  of  wacke  approaching  to 
basalt,  occurs  interstratified  with  the  chalk  in  a  conformable  position. 

I  shall  now  proceed  to  trace  the  outgoing  of  the  chalk  round  the 
basaltic  area,  beginning  in  the  south-eastern  quarter,  and  pursuing 
it  to  the  south-western,  inserting  in  parallel  columns  the  names  of 
places  observed  in  the  order  of  their  succession  along  this  route,  and 
the  observations  I  had  an  opportunity  of  making  concerning  the 
ilip  of  the  strata,  the  elevation  of  the  formation,  &c« 
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In  Carintogher  and  Cragnashoack  the  chalk  appears  to  be  want- 
ing, and  the  basalt  to  repose  immediately  on  the  sandstone ;  but  in 
the  insulated  mass  of  secondary  strata  which  cap  the  primitive  mass 
of  Slieve  Gallion  (on  the  south  of  the  great  valley  of  denudation, 
through  which  the  Mayola  flows)  the  chalk  again  appears  under- 
neath the  basalt,  and  there  attains  its  greatest  elevation,  being 
quarried  at  the  considerable  height  of  1460  feet  above  the  level  of 
the  sea,  the  deposit  is  however  thin  and  the  strata  much  split. 

On  the  east  of  Slieve  Gallion  is  a  valley  about  three  miles  in 
breadth,  occupied  chiefly  by  red  sand  and  marie,  and  succeeded 
near  Moneymore  by  a  ridge  of  elevated  ground,  exhibiting  chalk, 
rising  over  the  sandstone  and  surmounted  by  basalt ;  this  ridge 
rises  £rom  Lough  Neagh.  At  S^uskey  it  is  but  little  raised  above 
the  level  of  that  lake ;  it  ranges  in  a  direction  towards  the  north, 
passing  a  little  to  the  west  of  Magherafelt,  a  continuation  of  it 
may  be  traced  to  the  east  of  the  insulated  primitive  district  of 
Coolcoscrahan,  thence  bending  round  the  source  of  the  Kelvin,  and 
joining  the  lofty  chain  before  described  near  Ballyness.  The  west- 
ern escarpment  of  this  ridge  may  be  considered  as  limiting  in  that 
direction  the  great  basaltic  area.  Benbradagh,  Cragnashoack  and 
Slieve  Gallion,  which  lie  without  the  boundary  so  assumed,  form- 
ing insulated  and  outlying  masses,  separated  from  the  principal  and 
continuous  basaltic  region  by  vallies  of  denudation. 

The  elevation  of  this  ridge  does  not  appear  to  be  very  consider- 
able ;  it  seems  probable  that  the  mulattoe  will  be  found  underlying 
the  chalk  in  this  ridge   as  it  does  in  the  hills  with  which  it  is 

%  _ 

connected  from  Ballyness  to  Beny  avenagh. 

The  south  western  limit  of  the  area  of  chalk  would  be  determined 
by  a  line  from  Moneymore  to  Magheralin,  this  passes  diagonally  across 
Lough  Neagh,  the  strata  which  occur  along  it  are  of  course  concealed 
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but  it  18  8£ud  that  chalk  makes  its  appearance  at  Temple  Patrick, 
near  the  north-east  angle  df  the  lake,  being  there  exposed  by  the 
excavation  of  the  deep  valley  through  which  the  Six  mile  water 
flows. 

Flcetz  Trap. 

This  formation  in  Ulster  comprises  the  following  pciembers** 

1.  Tabular  basalt, 
%  Columnar  basalt, 

3.  Greenstone, 

4.  Greystone, 

5.  Clinkstone  porphyry, 

6.  Bole  or  r^  ochre, 
7*  Wacke, 

8.  Amygdaloidal  wacke, 
9,.  Wood  coaL 

*  The  section  grren  by  Dr.  Richardson  of  the  cliffs  near  the  Causeway  well  illustrates 
the  arrangement  of  these  substances  In  constituting  the  aggregate  mass  of  flcetz  trap. 

Feet 

1.  Basalt  rudely  columnar •  •  • . .     60 

2.  Red  ochre  or  bole 9 

3.  Basalt  irregularly  prismatic  • 60 

4.  Columnar  basalt 7 

5.  Intermediate  between  bole  and  basalt 8 

6.  Coarsely  columnar  basalt • 10 

7*  Columnar  basalt,  the  upper  range  of  pillars  at  Bengore  head  54 

S.  Irregularly  prismatic  basalt.  In  this  bed  the  wacke  and  wood 

coal  of  Port  Nofier  are  situated 54 

9»    Columnar  basalt,  the  stratum  which  forms  the  Causeway  by 

its  intersection  with  the  plane  of  the  sea 44 

10.    Bole  or  red  ochre 24 

Tabular  basalt  dirided  by  Jiin'Wams  of  bole 80     - 


14.i 
15.> 


Tabular  basalt  occasionally  containing  zeolite 80 

16.) 

Vol.,  III.  z 


178  Dr.  B£RG£K  on  the  Geological  Features 

.  The  following  simple  minerals  occur  imbedded  in.  the  rocks  of 
this  series ;  they  are  enumerated  in  the  order  of  their  more  frequent 
occurrence. 

1.  Granular  olivine.  5.  Zeolite^  comprizing  analcime, 

mesotype,  stilbite  &  chabasite. 

2.  Augite.  6.  Iron  pyrites. 

3.  Calcareous  spar.  7.  Glassy  felspar. 

4.  Steatite.  8.  Chalcedony;  passing  sometimes 

into  semi-opal. 

Granular  olivine  in  disseminated  grains  seldom  fails  in  the  tabular 
basalt ;  and  sometimes  occurs  also  in  greystone.  It  has  a  remarkable 
mode  of  decay,  becoming  tender,  and  iridescent. 

Augite  usually  accompanies  greenstone  and  sometimes  greystone. 
Steatite  is  almost  exclusively  limited  to  the  prismatic  basalt ;  and  it 
is  likewise  the  only  heterogeneous  ingredient  I  have  observed  in  it. 
It  exists  in  small  round  specks,  of  a  bottle-green  colour  so  dark,  that 
it  is  not  easily  discernible  from  the  mass  itself:  it  has  a  dull  and 
waxy  appearance ;  is  soft,  the  streak  greyish. 

Glassy  felspar  characterizes  the  clinkstone  porphyry.     Calcareous 
spar,  zeolite,   iron  pyrites,  and  chalcedony  usually  occur  in  asso-^ 
elation  with  the  preceding  substances. 

Since  the  floctz  trap  forms  the  superficiaL  ^ ock  of  the  area  we  are 
now  to  describe,  it  may  be  proper  to  insert  in  this  place  a  list  of  the .  %  • 
most  remarkable  hills  by  which  that  surface  is  diversified,  and  some 
other  remarks  on  its  general  forms.  In  the  list  of  hills,  the  same 
order  will  be  followed  as  before  in  tracing  the  chalk,  beginning  with 
the  south-east  angle  and  ending  with  the  south-west.  The  thickness 
of  the  trap  formation  where  it  has  been  observed  will  be  added. 
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Eastern  chain  from  South  to  North. 

Height  of  the  hill  Thickness  of  the 

aboTe  the  lerel  of  cap  of  tnq>. 

the  sea. 

DiTis  V) 1475  944 

CaTe-hill 1064  296 

Agnew'8-hill 1450  

SlieTemish 1398  

Teabuliagh 1235  SOOT 

Coolnagopag 1130  

Ballypatiick 955  • ...     333 

Knocklead 1820  930 

Fwrhcad 535 

Cross  hill 508 144 

On  the  Northern  Coast. 

Croaghmore    

Bengore , 328 

Pleskin ., 354     

Cliffs  above  Dunluce 157     


-f 

4 
4 


SlicTe  Ard,  the  highest  point  of 

the  Island  of  Rathlin 372 


Western  chain  from  North  to  South. 

BenyaTenagh 1 145  900 1 

Kedy 1030  426 

Donald»s.hill 1399     399 

B^bradagh 1569     363 

Cairatogher 1600     

Cragnashoack 1864     275 

SlieTegallion 1624     165 

The  ridge  above  Moneymore  haa  not  been  determined. 

z2 


.A^ 
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The  above   table  will  convey  an  accurate  idea  of  the  general 
configuration  of  the  circumference  of  the  basaltic  area. 

The  aggregate  mass  of  all  the  formations  constituting  the  third 
system  of  mountains,  appears  to  form  a  species  of  basin  of  which  the 
lowest  point  is  situated  near  the  center  of  the  valley  of  the  Ban ;  hence 
they  rise,  towards  the  south-east,  where  they  lean  against  the  exterior 
chains  of  the  Down  mountains ;  towards  the  north^-east,  where  the 
primitive  rocks  of  Cushleak  emerge ;  and  towards  the  south-west' 
where  they  abut  on  the  great  central  chain  of  Londonderry.  In  this 
last  direction,  all  the  strata  attain  their  greatest  height,  the  chalk 
standing  in  Slieve  Gallion  at  1460  feet  and  upwards,  and  the  basait 
in  Cragnashoack  at  1864  feet.  It  is  rather  remarkable  that  the  cap 
of  basalt  grows  gradually  thinner  in  proceeding  towards  the  same 
point.  On  the  north-east  edge  of  this  basin,  the  inferior  limk  of 
tlie  basalt,  or  its  junction  with  the  chalk,  is  500  feet  lower,  but  the 
thickness  of  the  cap  of  trap,  increasing  in  the  inverse  ratio  of  this 
diminution  of  level,  raises  the  summit  of  Knocklead  till  it  nearly 
rivals  Cragnadioack.  In  the  south-east  border,  at  Cave  hill,  the  line 
of  junction  is  about  200  feet  lower  than  in  Knocklead ;  the  cap  of 
trap  is  there  very  thin,  but  in  the  adjacait  summk  of  Divis  nearly 
^equals  in  thickness  that  which  covers  Knocklead.  At  Divis  the  line 
of  junction  is  depressed  200  feet  below  the  level  which  it  occupies 
at  Cave  hill. 

The  high  chains  which  form  the  borders  of  this  basin  on  the  east 
and  west,  present  a  far  lest  rapid  slope  towards  its  interior  than 
tt)wards  it«  circumference. 

Thus  between  the  towns  of  Belfast  and  Antrim,  the  watershed  or 
liighest  point  of  the  road  which  there  crosses  the  eastern  chain,  is 
situated  three  miles  and  a  half  from  Belfast,  and  eight  miles  and  a 
ialf  from  Antrim^  at  the  elevation  of  997  i  feet  above  the  level  of 
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the  sea  j  the  ascent  therefore  on  the  side  of  Belfast,  which  is  that  of 
the  outgoings  of  the  strata,  is  285  feet  per  mile^  and  117^  only 
on  the  Antrim  side,  which  is  that  of  the  dip  of  the  strata  collectively 

taken.  '^ 

The  Western  chain,  between  Newton  Limavaddy  and  Colerain, 
was  found  by  the  same  method  to  have  a  fall  of  177  feet  per  mile 
on  the  side  of  its  outgoing,  and  of  110  feet  in  that  of  its  dip. 

The:  detached  summits  of  the  principal  basaltic  mountains  form 
ridges  which  exhibit  a  general  tendency  to  arrange  themselves  in  a 
direction  pointing  north  and  south. 


1.  Tabular  Basalt. 

This  is  the  prevailing  rock  of  the  trap  district  under  consideration, 
occupying  at  least  nine-tenths  of  its  whole  area. 

It  is  disposed  in  strata,  or  rather  beds,  of  considerable  thickness. 

The  characters  of  this  rock  are  too  well  known  to  need  description^ 

Some  of  the  strata  contain  imbedded  specimens  of  most  of  the 
;simple  minerals  already  enumerated  as  subordinate  to  the  iloetr 
trap  formation ;  others  are  vesicular ;  others  of  an  homogeneous 
texture.  The  strata  also  vary  materially  in  their  degree  of  indu- 
ration, and  they  are  occasionally  separated  by  beds  of  bole,  amyg- 
daloidal  wacke,  &c. 

2.  Columnar  Basalts 

The  strata  of  columnar  basalt  seem  to  occur  almost  exclusively 
towards  the  northern  boundary  of  the  basaltic  area. 
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The  pillars  are  composed  of  the  most  compact  and  homogeneous 
variety  of  basalt,  containing  a  small  quantity  of  steatite  occasionally 
imbedded  in  its  mass,  and  possessing  the  property  of  being  more  or 
less  sonorous  when  struck  by  t6e  hammer. 

Besides  the  well  known  columnar  strata  exhibited  by  the  Giant's 
Causeway  and  adjoining  cliffs,  of  which  the  principal  is  54  feet  in 
thickness,  and  a  second  44  feet,  similar  strata  are  exhibited  in  the 
following  places.  ^ 

In  Glen  Ravel,  at  the  distance  of  about  four  miles  from  Cushen- 
dall,  I  observed  in  the  bed  of  a  stream  flowing  from  the  mountain 
of  Slieveance,  an  abrupt  fa9ade  of  tabular  basalt,  approaching  the 
columnar  form,  fronting  the  north-east  quarter. 

In  the  isle  of  Rathlin,  there  are  several  systems  of  pillars  along 
the  northern  coast :  at  Kenranuner,  **  the  thick  Head,^'  I  counted 
no  less  than  seven  in  succession  all  nearly  vertical,  but  none  very 
regular ;  some  were  matted  amongst  themselves. 

At  Thivigh,  "  the  side-point,"  there  is  a  sort  of  headland  sloping 
down  into  the  sea  j  it  is  covered  with  grass,  but  the  section  -side- 
ways exhibits  two  assemblages  of  square  pillars,  not  unlike  those 
of  Fair-head ;  the  lower  system  comprehends  those  of  the  greatest 
dimensions ;  the  upper  one,  those  that  are  the  best  defined. 

Rhue-na-Scarse  or  Roanscarave,  in  the  town-land  of  Craigmacagan, 
presents  another  projecting  point  of  land,  with  a  real  causeway,  in 
neatness  hardly  inferior  to  the  Giant's  causeway  itself,  the  pillars 
being  almost  vertical  j  the  pavement  is  nearly  flat  or  horizontal. 

At  Doon-point,  tabular  basalt  alone  occurs;  whence  it  appears 
that  the  late  Dr.  Hamilton  has  mistaken  it  either  for  Thivigh  or 
Rhua-na-Scarse. 

Near  Ushet-haven,  on  the  south-east  side  of  a  hill,  named  in 
Irish  Broagh-mor-na-Hoosid,  there  is  another  very  elegant  causeway: 


« 
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ic  rufts  to  the  extent  of  four  hundred  and  sixty  yards  in  a  direction 
from  north-east  to  south-west,  coming  up  to  the  top  of  the  hill 
towards  the  Jatter  pointy  and  falling  ^wn  the  opposite  way.  The 
pillars  are  five  and  six  sided ;  a  few  have  seven  sides.  I  measured 
two  of  the  largest  size  j  one  of  them  was  three  feet,  the  other  two 
feet  eight  inches  in  diameter. 

Along  the  slope  of  the  hill,  the  pillars  are  so  completely  dis- 
engaged from  the  soil,  that  I  could  easily  determine  their  angle  with 
the  horizon ;  I  found  it  22 ''. 

On  the  main  at  Knocksoghey,  the  highest  ridge  of  land  between 
Ballycastle-bay  a.nd  White^Park-bay,  some  floetz-trap  pillars,  most 
of  which  are  neatly  defined,  are  quarried  for  building.  Another 
quarry  of  the  ^ame  rock  has  been  opened  at  B^Uynastrade  near 
Ballintoy. 

;  Croaghmore,  one  of  the  hummocks  that  lies  at  the  greatest  distance 
from  the  coast,  is  complet;ely  formed  of  an  assemblage  of  pillars 
almost  vertical^  and  jolntM  ^  is  usually  the  case. 
.  Jn  the  town^land  of  CraigahuIUar,  one  of  the  most  beautiful 
colonnades  that  can  be  se^^  lies  uader  a  mass  of  tabular  basalt.  Its 
extent  is  only  one  hun^^ed  and  ninety  feet,  in  a  direction  >from 
€ast-north-east  to  west-south-west,N|^resenting  its  fa9ade  towards  the 
north-north-west :  the.  pilkits  are  from  eighteen  to  fifteen  feet  in 
height,  and  the  individual  joints  of  which  they  are  composed,  one 
foot  and  a  half;  most  of  them  are  five-sided,  others  have  four  and 
six  sides ;  they  are  remarkably  sonorous. 

I  have  remarked  some  rude  attempts  of  the  floetz  trap  to  assume  a 
prismatic  ccHifiguration  at  the  bridge  of  Bushmills,  at  Magilligan, 
and  on  the  north-west  side  of  Donald-hill,  ^t  not  distinct  enough 
to  be  more  particularly  noticed. 
<  It  wsis  natural  to  suppose  that  basaltic  pillars,  containing  so 
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much  iron  and  standing  in  a  situation  approaching  to  perpendicular 
in  many  instances,  might  in  time  become  natural  magnets,  with 
the  south  pole  uppermost  aniithe  north  pole  lowermost. 

This  however,  I  have  never  found  to  be  the  case ;  but  I  re* 
marked  a  complete  polarity  in  a  rounded  block  of  greenstone  that 
was  lying  rather  deep  in  the  ground  on  the  top  of  Donald-hill  ia 
the  county  of  Londonderry :  the  needle  of  a  pocket  compass  that 
had  been  laid  upon  it  went  half  way  round  and  stood  there  per- 
manently, the  north  pole  of  the  needle  pointing  to  the  south  and 
the  south  pole  to  the  north. 

The  pillars  of  Fsdrhead,  and  the  adjacent  summit  of  Fairhead, 
are  composed  of  greenstone  containing  augite. 

Basalt  passes  into  greenstone  in  the  most  imperceptible  manner : 
in  the  first  stage,  the  felspar  exists  under  the  form  of  short,  scaly 
parts  either  white  or  greenish;  the  texture  becomes  more  finely 
granular  and  crystalline ;  the  fracture  in  the  great  is  not  into  flat 
conchoidal  pieces,  but  more  usually  into  irregular  and  blunted 
fragments.  This  finely  granular  and  almost  compact  greenstone  is 
also  more  tough  than  common  floetz-crap. 


3.  Greenstone. 

It  is  difficult  to  determine  the  precise  geognostic  relations  of  the 
basalt  and  greenstone  in  this  district;  but  since  the  latter  here 
occupies  an  extent  comparatively  small,  it  must  be  considered  as  a 
formation  subordinate  to  the  former ;  whether  however  they  form 
distinct  beds,  or  pass  insensibly  into  each  other  by  a  gradual  tran- 
sition, is  as  yet  undecided. 

The  greenstone  columns  of  Fairhead  and  Cross  hill  are  destitute 
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of  the  regular  articulations  and  neatness  of  form  which  distinguish 
the  basaltic  pillars  of  the  Causeway ;  they  form  enormous  prismatic 
masses,  often  quadrilateral,  and  these  latter  appear  to  be  formed  of  a 
congeries  of  smaller  prisms,  aggregated  in  a  manner  which  brings  to 
the  mind  the  clustered  assemblage  of  shafts  forming  a  Gothic 
column :  the  greatest  length  of  these  columns  is  not  less  than  250 
feet ;  the  greenstone  is  highly  crystallized,  the  concretions  being  dis- 
tinct and  large,  and  contains  augite* 

Slievemish,  a  remarkable  mountain,  which  lies  like  a  colassal  land- 
mark in  the  middle  of  the  county,  is  from  its  basis  to  its  summit 
composed  entirely  of  greenstone,  thus  forming  a  mass  of  nine 
hundred  feet  in  thickness. 

Notwithstanding  Slievemish  has  at  a  distance  the  appearance  of  a 
cone,  yet  it  is,  like  all  the  other  mountains  in  Antrim,  much  more 
extended  in  the  direction  from  north  to  south  than  In  a  transverse 
section :  the  ascent  is  steep  and  almost  impracticable  on  the  west 
side,  where  we  rise  to  the  top  by  a  succession  of  short  terraces  similar 
to  a  flight  of  stairs. 

The  greenstone  is  here  remarkably  beautiful^  being  of  a  tender 
mountain  green,  interspersed  with  crystals  of  augite  and  granular 
olivine ;  the  fracture  is  in  flat  or  scaly  concretions :  it  lies  in  distinct 
tabular  masses  two  or  three  inches  thick,  perpendicular  to  the 
horizon,  or  sometimes  with  a  slight  dip  to  the  westward. 

The  mountain  of  Teabuliagh  near  Newton  Glens,  has  a  cap  of 
finely  granular  greenstone  five  hundred  feet  in  thickness. 

The  rock  which  overlies  the  chalk  at  Magheralin,  may  perhaps 
with  greater  propriety  be  arranged  as  greenstone  than  basalt. 
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4*  Grey  stone.. 

The  top  of  Squires  hill  and  of  Cave  hill,  near  Belfast,  are  both 
compbsed  of  this  rock. 

5.  Clinkstone  Porphyry. 

The  little  table-land  forming  the  summit  of  Divis  mountain  con- 
sists of  a  beautiful  clinkstone  porphyry  of  a  reddish  brown  colour, 
containing  elongated  lamellar  crystals  of  glassy  felspar,  and  concre- 
tions of  bluish  white  chalcedony :  the  rock  is  very  sonorous.  A 
variety  of  clinkstone  porphyry  also  occurs  in  the  neighbourhood  of 
the  old  red  sandstone,  near  Newton  Glens,  so  situated  that  it  is 
difficult  to  p^nounce  what  is  its  position  or  geognostic  relations 
with  regard  to  that  rock :  it  will  be  more  particularly  described  in 
the  explanatory  notes  on  the  section. 

The  porphyries  of  Sandy-brae,  &c  in  the  interior  of  the  basaltic 
arae,  of  which  the  geognostic  situation  is  likewise  uncertain,  are 
referred  to  a  separate  article  at  the  end  of  these  extracts. 


6.    BoU  or  Ochre 

Occurs  in  beds  of  various  thickness,  alternating  with  and  under- 
lying the  basaltic  strata  in  the  cliffs  near  the  Giant's  Causeway  i 
ia  Cave  hill,  on  Macgilligan,  along  the  east  side  of  Ushet  lough 
in  the  isle  of  Rathlin,  and  in  several  other  places.  Although  the 
specific  gravity  of  the  bole  is  low  it  contains  a  great  proportion  of 
iron,  (acting  powerfully  on  the  magnet)  and  might  with  propriety 
be  classed  among  the  earthy  and  ochrey  ironstones. 


.*^ 
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Near  the  Giant's  Causeway  it  is  confined  to  the  lower  portion  of 
the  cliffs,  where  beds  of  it  ia  various  states  are  seen,  sometimes 
assuming  the  character  of  a  decided  red  ochre,  sometimes  variegated 
red  and  cream  yellow,  containing  imbedded  heterogenous  portions, 
wearing  at^t  small  distance  the  extemaK  appearance  of  agates,  but 
when  examined  found  to  be  as  tender  as  the  softest  steatite.  Specific 
gravity  1,92. 

Similar  characters  apply  to  the  bole  in  other  places.  The  lowest 
bed  of  the  trap  formation  where  it  comes  in  contact  with  the  upper 
surface  of  the  chalk,  and  contains  chalk  flints  imbedded  in  its  mass, 
is  most  generally  a  red  ochrey  bole. 


7.    Wacke. 

This  rock  appears  to  be  of  extremely  rare  occurrence  in  the  Ulster 
trap  series ;  it  is  found  however  in  Portnoflfer  near  the  Causeway, 
underlying  the  upper  stratum  of  columnar  basalt,  and  alternating 
with  the  wood  coal  described  in  article  9;  the  thickness  of  the 
whole  amounting  to  eight  feet :  it  forms  vesicular  concretions  of  a 
trapezoidal  or  rounded  figure;  without  coherence;  texture  dull  and 
earthy,  with  a  few  specks  of  mica ;  the  colour  varies  from  yellowish 
grey  to  brownish  grey,  apparently  derived  from  iron  ochre.  The  bed 
or  horizontal  dyke  of  wacke  traversing  the  chalk  cliff  at  Murlough 
bay  has  before  been  noticed.  A  seam  of  wacke,  not  more  than 
three  or  four  inches  thick,  is  interposed  between  the  greenstone  and 
sandstone  of  Cross  hill. 
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8.  Amygdaloidal  Wacke. 

Colour  variegated  reddish  or  greyish  brown;  fracture  dull  and 
scaly;  soft,  owing  to  seatite  which  occurs  both  in  grains  and  in 
larger  disseminated  concretions. 

It  also  contains  radiated  zeolite  in  considerable  abundance,  in 
concretions  of  all  sizes:  and  cubic  zeolite  has  been  found  at 
Benyavenagfa,  but  is  very  rare. 

Chalcedony  is  likewise  found  imbedded  in  this  rock,  but  is  not 
very  common. 

9.   Wood  Coal 

Has  been  found  in  seams  varying  from  two  inches  to  four  or  five 
feet  in  thickness,  alternating  with  trap  rocks  near  Ballintoy;  associated 
with  the  bed  of  wacke,  underlying  the  upper  columnar  stratum  in  the 
cliffs  of  Portnoffer  on  the  east  of  the  Giant's  Causeway,  at  Killymorris 
near  the  center  of  the  basaltic  area,  and  at  Portmore  and  other  places 
along  the  eastern  shore  of  Lough  Neagh.  At  Portmore  the  beds 
are  said  to  exceed  considerably  in  thickness  the  dimensions  above 
g^ven.  The  texture  of  the  wood  is  often  remarkably  distinct,  and 
indicates  that  it  is  a  species  of  fir.  It  has  even  been  asserted  that 
the  roots  and  branches  of  the  trees  could  be  traced. 

The  wood  coal  at  Portnoffer  has  the  exterior  surface  of  some  of 
its  fragments  penetrated  to  a  certain  depth  by  small  nests  of  augite 
imperfectly  crystallized. 


4* 
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ADDENDA. 

1.  Account  of  certain  porphyritic  rocks  of  doubtful  formation. 

2.  Alluvial  formations. 

a 

Porphyry  of  Sandy-brae. 

Near  the  centre  of  the  basaltic  area,  and  about  seven  miles  north 
north-east  from  Antrim,  a  very  remarkable  district  occurs,  in  which 
a  reddish  variety  of  clay  porphyry  prevails. 

This  district  is  situated  between  Templepatrick  on  the  south  and 
Kells  and  Connor  on  the  north,  including  an  area  of  about  four 
English  miles ;  proceeding  from  Connor  in  a  westerly  direction,  you 
first  meet  the  porphyry  formation  at  Camecome^  scarcely  a  mile 
distant  from  that  village,  and  continue  upon  it  for  about  three  miles, 
as  far  as  the  source  of  a  small  brook  called  Loonburn^  which  empties 
itself  into  the  Six  mile  water  above  Templep^Urick, 

Numerous  small  hills  are  scattered  over  this  tract;  Sandy-brae^ 
Brown  Dodd,  Tardree,  Forthill,  and  Carnearny,  are  the  names  of 
the  most  considerable.  These  are  all  low  hummocks,  exhibiting  in 
their  outline  a  striking  approach  to  regular  segments  of  circles,^,  and^ 
as  Dr.  Richardson  has  well  remarked,  strongly  contrasted  with  the 
basaltic  ridges  which  every  where  surround  the  porphyritic  area,  and 
uniformly  present  an  abrupt  escarpment  on  the  one  side,  and  a  geqtle 
slope  on  the  other.  The  hill  of  Sandy-brae  rises  537  feet  above 
Doagh,  which,  from  its  situation  relatively  to  Lough  Neagh,  cannot 
be  estimated  at  less  than  200  feet  above  the  level  of  the  sea. 

The  clay  porphyry  of  this  district  has  a  reddish  brown  basis,  con* 
taining  imbedded  in  it  concretions  of  smoky  quartz,  earthy  and 
glassy  crystals  of  felspar,  and  olivine.     Specific  gravity  2,43. 
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It  is  usually  much  weathered,  its  decomposition  giving  rise  to  a 
red  sandy  soil,  whence  the  district  icrlvspj  its  name. 

At  Camecome  is  a  large  standing  block  of  clay  porphyry,  of  an 
ash-grey  colour,  containing  the  same  ingredients  as  that  above 
described.  >: 

Pitchstone  porphyry  and  pearlstone  porphyry  occur  apparently  as 
subordinate  members  in  this  formation. 

Two  large  masses  of  each  variety  may  be  seen  at  the  bridge  across 
the  Loonbum,  on  the  road  from  Connor  to  Doagh. 


Pitchstone  Porphyry  of  Sandy-brae. 

The  most  sound  and  interior  part  is  bluish  black,  possessing  a 
splendent  and  vitreous  lustre:  its  specific  gravity  is  2,52;  a  little 

•  < 

nearer  to  the  surface  it  passes  to  olive  green,  with  a  waxy  texture^ 
and  has  a  specific  gravity  of  2,50 ;  at  the  surface  it  appears  yellowish 
green  and  rather  earthy,  with  a  specific  gravity  of  2,40 ;  all  these 
different  shades  sometimes  occur  in  the  same  specimen,  and  appear 
evidently  to  result  from  decay. 

Engaged  in  the  basis  round  concretions  of  smoky  and  vitreous 
quartz,  with  lamellar  crystals  of  glassy  felspar  possessing  a  yellowish 
tinge  occur.  Common  opal,  nearly  approaching  to  precious  bpal, 
accompanies  this  pitchstone  porphyry ;  it  is  either  disseminaited  in 
plates  or  in  small  strings. 


Pearlstone  Porphyry  of  Sandy^brae. 

.  The  texture  is  formed  of  vesicular  and  distinct  concretions  loosely 
coherent,  of  an  elongated  or  irregular  shape,  the  angles  being  smooth 
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and  rounded.  Their  colour  is  smoke-grey  or  bluish,  with,  a  pearly, 
lustre.  They  seem  formed  of  concentric  and  very  thin  coats.  The. 
fracture  of  this  mineral  is  imperfectly  conchoidal ;  it  cuts  glass  but 
faintly,  and  emits  a  funt  argillaceous  smell  when  breathed  upon. 
Fragments,  exposed  to  the  blowpipe,  intumesce  to  four  pr  five  time$ 
their  first  volume,  fusing  into  a  foamy  and  light  glass,  not  unlike 
pumice  stone.  Radiated  zeolite  is  the  only  fossil  I  am  acquainted 
with  that  resembles  pearlstone  in  the  characters  of  fusion.  The 
specific  gravity  of  two  different  specimens,  I  found  2,38. 

About  76  miles  to  the  north  of  this  district,  at  Ballycloghan,  two 
miles  north-west  from  the  village  of  Broughshane,  there  is  a  bed  of 
clay  porphyry  extending  towards  Slieve  Mish  on  the  south-east ;  it 
is  quarried  as  a  freestone,  and  when  raised  in  thick  slabs,  is  used  for 
window  seats. 

The  basis  is  compact  and  sometimes  earthy,  of  a  greyish  white 
colour ;  it  contains  imbedded  concretions  of  smoky  quartz,  lamellar 
crystals  of  white  felspar,  and  i  few  interspersed  plates  of  brown 

r 

mica  ;  it  adheres  to  the  tongue  slightly,  and  fuses  into  a  transparent 
but  frothy  enamel  j  the  specific  gravity  is  2,43.  - 

The  occurrence  of  a  porphyritic  district,  surrounded  on  all  sides 

•  » 

by  a  vast  area  of  basalt^  must '  be  considered  as  one  of  the  most 
singular  facts  which  the  country  we  have  examined  presents;  'The 
question  to  what  formation  do  these  porphyritic  rocks  belong^  im-^ 
mediately  sujggests  itself,  but  the  materials  ivhieh*  observatioiS  has 
hitliereo  affDrded  cannot  be  considered  as  authorizing  any  decided 
answer.  Many  geologists,  among  whom  it  will  be  sufficient  to 
mention  Dr.  Macdonnel  and  Dr.  Richardson,  consider  them  as  re- 
ferable to  the  class  of  transition  or  primitive  rocks,  and  regard  their 
appearance  in  this  situation  as  the  result  of  a  vast  denudation  which 
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has  stripped  away  the  bas^tic  masses  which  once  covered  them. 

This  opinioa  seems  principally  grounded  on  the  resemblance  between 

these  porphyries  and  those  occurring  in  more  ancient  countries, 

.  Another  opinion  represents  these  rocks  as  subordinate  members  in 

the  flcetz  trap  formation.    In  favor  of  this  it  is  urged  that  the  general 

dip  of  the  strata  constituting  the  great  basin  of  the  basahic  area  must 

(unless  we  suppose  them  to  have  been  affected  by  a  great  dislocation 

and  elevation)  have  carried  the  substrata  on  which  the  trap  reposes 

to  a  much  lower  level  than  that  which  is  actually  occupied  by  the 

hillocks  in  question  ;  and  it  has  been  asserted  as  a  corroborating  fact 

that  the  porphyry  is  actually  seen  to  rest  upon  the  basalt  in  one  of 

the  ravines  which  traverses  the  district,  while  still  lower  at  Tfemple- 

patricky  the  stratum  of  chalk  on  which  the  basalt  really  reposes  makes 

its  appearance. 

The  occurrence  of  similar  rocks  subordinate  to  flcetz  trap  is  by 
no  means  unexampled  in  other  countries.  Near  Newry  a  narrow 
dyke  of  pitchstone  porphyry  extends  for  half  a  mile  to  the  west, 
and  in  a  continuation  of  the  same  line  clay  porphyry  occurs.  This 
dyke  traverses  sienitic  rocks :  an  account  of  it  is  given  in  Dr.  Fittoa's 
notes  on  the  mineralogy  of  the  vicinity  of  Dublin,  p.  53. 

A  singular  formation  of  clay  porphyry  approaching  to  clinkstone 
porphyry  occurs  near  Newtonglens  in  Antrim,  seemingly  associated 
with  the  old  red  sandstone }  it  is  particularly  described  in  the  notes 
on  the  sections  of  the  coast,  appended  to  the  present  paper. 
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%     Alluvial  Formations.^ 
.  At  B.  Macrevan^  in  the  county  of  Antrim,  half  way  betweca 
Glenevey  and  Lcmgh  Neagh,  bituminous  wood  in  disseminated  pitct^ 
loosely  imbedded  in  a  loamy  soil  has  be6n  found. 

Two  shafts,  each  sixty  feet  deep,  were  formerly  sunk  to  obtain 
it,  but  arc  now  abandoned,  the  stock  being  exhausted •  I  however 
procured  some  specimens.  The  wood  has  evidently  retained  its 
fibrous  texture,  and  bums  with  a  vivid  flame ;  specific  gravity  1,124. 

Not  far  from  B»  Macrevan,  at  B.  Vorally,  in  Sandy  Bay,  there 
are  still  remaining  on  the  shore,  a  few  stumps  of  bituminized  wood, 
the  fissures  of  which  ate  penetrated  by  silex,  and  sometimes  even 
lined  by  quartz  crystals.  It  dees  not  flame,  and  its  specific  gravity, 
from  the  quartz  it  contains,  amounts  to  2,267. 

It  was  once  the  general  opinion  that  the  waters  of  the  lough  had  the 
property  of  petrifying,  and  that  the  quartz  contained  in  the  bitumi- 
nous wood  of  Sandy  Bay  had  been  deposited  from  them.  The  ex- 
periments however,  made  by  Mr.  Tennant  during  his  stay  at  Belfast, 
appear  to  discountenance  that  belief,  since  he  found  no  traces  of 
»lica  whatsoever  in  the  water  of  the  lough,  f 

^  Oft  th^  shore  of  Bftlfktt  Loogb,  traces  of  an  ancient  forest  have  been  discoTered 
bedeatk  a  peat  bog.  Here  a  singvlar  pkraomeBon  (firet  comnuddoiited  Xo  tile  Gecdogltal 
Society  hj  Dr.  Mac  Dounel)  occvrs,  hazel  nuts  being  found^  the  kernels  of  wbich  ^xe 
often  conyerted  into  calcareous  spar,  while  the  shells  remain  unaltered.  I  am  not  aware 
that  the  remains  of  the  e)k,  so  common  In  the  alluTial  districts  of  other  parti  of  trdaml, 
ha?e  yet  been  foand  in  thii^  quaiter. 

+  As  this  is  the  only  part  of  Dr.  Beiger's  notes,  in  which  Lovgh  Neagh  is  mentioned^  I 
hate  taken  the  oppottunity  of  stating  some  facts  concerning  it. 

As  heigbt.above  the  level  of  the  sea  is  1 9S  foet. 

Its  greatest  depth  between  Arboe  and  Gartrea  points  nearly  in  the  Oentre,  45  feet 

Its  greatest  length  from  north-west  to  soath-east|  19  miles  6  furlongs^ 

Itslittperftcial  contents  47,775  acr^. 

A  constant  IradiUon  has  pre?a!)ed  in  Iretond^  at  Icart  since  tlie  di^  of  Ciraldus  Cmn^ 
brensis,  that  it  owes  its  origin  to  some  violent  conrttlsitn. 

The  northern  and  eastern  shores  of  the  lough  presents  sereial  sandy  beaches,  in  which 
fine  chalcedonic  pebbles  are  found. 
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The  penetration  of  the  wood  by  the  siliceous  matter  is  sometimes 
compleat ;  sometimes  one  extremity  of  the  same  fragment  is  thus 
peti;ified  while  the  other  remains  in  a  ligneous  state.  The  oak,  the 
holly,  and  the  hazel  appear  to  have  been  the  trees  thus  a£fected. 

A  phenomenon  occurring  in  some  caverns  near  the  Black  Rock, 
i||  on  the  south  of  Church  Bay  in  the  isle  of  Rathlin,  may  be  properly 

referred  to  this  article. 

These  caverns  (four  in  number)  although  excavated  in  the  ba- 
saltic rock  and  at  a  point  remote  from  any  calcareous  formation,  are 
yet  invested  with  calcareous  stalactites,  depending  from  their  rodfs, 
and  by  their  droppings  upon  the  floor  depositing  a  crust  of  about  an 
inch  in  thickness. 

This  circumstance  appears  worthy  of  attention,  since  the  calca-^ 
reous  matter  seems  evidently,  from  the  situation  of  the  caverns, 
to  have  been  derived  from  that  which  enters  as  a  chemical  ingre- 
dient into  the  composition  of  the  basaltic  rock,  separated  from  the 
mass  and  deposited  in  its  present  situation  by  the  percolation  of 
water  which  the  rain  or  springs  must  have  furnished. 

It  proves  therefore  the  permeability  of  basalt  which  has  sometimes 
been  denied,  and  gives  countenance  to  the  opinions  of  those  who 
consider  the  nodules  of  calcareous  spar  and  zeolite,  occurring  in  the 
amygdaloidal  varieties,  as  the  results  of  an  infiltration  which  has  gra- 
dually filled  up  what  were  once  vesicular  cavities  i  it  is  remarkable 
that  the  substances  so  occurring  are  such  as  the  chemical  constitution 
of  the  matrix  would  qualify  it  to  aflford  by  a  similar  process ;  and  in 
the  instances  above  described,  that  very  process  may  be  detected 
passing  under  our  immediate  observation. 

A  vesicular  variety  of  basalt,  of  which  the  pores  contain  water, 
occurs  at  Ballylaglan  on  the  north  of  Coleraine.  Dr.  Richardson 
has  mentioned  it  as  a  proof  of  the  aqueous  origin  of  basalt,  believing 
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it  impossible  for  the  water  contained  to  have  insinuated  itself  since 
the  ori^nal  consolidation  of  the  rock ;  but  it  has  been  found  that  by 
heating  this  basalt,  the  water  may  readily  be  driven  off,  and  doubtless 
the  same  pores  which  allow  its  escape  would  with  equal  facility 
permit  its  entrance. 


*. 
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Descriptive  Notes  re/erring  to  the  Outline  of  Sections 

Presented  by  a  part  of  the  coasts  of  Antrim  and  Derry^ 

Collected  by  the  Rev.  W.  Conybeube^  M .G,S. 

From  the  joint  Observations  of 

The  Rev.  W.  Buc&land^  M.G.S.  Reader  in  Mineralogy  to  the 

University  of  Oxford, 

jlnd  himself  during  a  tour  in  the  Summer  of  1^13. 

The  Section,  Plates  10.  10*.  accompanying  these  notes,  exhibits 
a  fine  of  coast  extending  rather  more  than  fifty  miles  from  the 
promontory  on  the  south  of  Glenarm*  in  Antrim,  to  the  strand  of 
Macgilligan  in  Londonderry,  where  the  basaltic  mountains  receding 
to  the  south  finally  quit  the  vicinity  of  the  sea. 

*  The  first  point  in  which  the  clifis  of  the  Antrim  coast  expose  sections  of  the  basaltic 
rocks,  is  Blackhead,  on  the  south-east  of  the  peninsula  of  Magee ;  this  point  is  (following 
the  indented  line  of  the  coast)  more  than  twenty  miles  to  the  south  of  that  at  which  the 
delineations  accompanying  this  paper  commence ;  our  information  concerning  that  inteiral 
not  being  sufficiently  precise  to  admit  its  being  exhibited  in  such  a  form. 

The  following  short  notice  will  however  contribute  in  some  measure  to  supply  th« 
defidency,  and  "being  prefixed  to  the  descriptions  in  the  text  will  render  them  a  continnoos 
sunrey  of  all  that  part  of  the  basaltic  area  which  presents  a  precipitous  face  towards 
the  sea. 

From  Blackhead  the  eastern  coast  of  the  peninsula  of  Magce  exhibits  a  long  and  lofty 
range  of  basaltic  cliiTs  called  the  Gobbins,  extending  nearly  eight  miles  towards  Portmuck 
•at  the  north-cast  extremity  of  the  peninsula;  near  this  point  the  chalk  emerges  from 
beneath  the  basalt,  and  the  lias  from  beneath  the  chalk.  Hence  to  the  mouth  of  Larne 
lough  the  clifis  cease,  the  hills  rising  with  a  gradual  acclivity  from  the  beach;  the  same 
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Throughout  this  space  the  clifis  present  a  series  of  highly 
interesting  and  instructive  sections,  which  indeed  leave  u$  little  to 
desire  in  elucidating  the  structure  of  this  important  district,  since 
they  traverse  and  ^expose  in  succession  all  its  constituent  formations 
from  the  mica  slate  to  the  floetz  trap. 

In  endeavouring  to  lay  before  the  Society  a  transcript  from 
these  records  of  nature,  the  general  principle  adopted  has  been  that 
of  a  combined  series  of  elevations,  projected  upon  vertical  planes 
of  which  the  direction  is  continually  shifting  so  as  to  be  always 
parallel  to  the  greater  flexures  of  the  coast :  but,  since  it  appeared 
in  many  instances  that  the  introduction  of  perspective  would 
convey  a  clearer  idea  of  the  phenomena  to  be  represented,  the 
principle  above  laid  down  has  often  been  departed  from ;  and  the 
delineations  in  their  present  state  cannot  be  considered  either  as 
elevations  or  perspective  views,  in  any  strict  sense.  Two  principles 
which  cannot  in  truth  be  combined  have  certainly  thus  been  forced 
together,  but  it  is  hoped  usefully  so  with  reference  to  the  infor- 
mation  to  be  conveyed. 

To  those  who  consider  the  varying  aspects  assumed  by  the 
^me  points  when  viewed  under  difierent  angles  in  sailing  past 
fhem,  it  must  be  obvious  that  much  of  incorrectness  will  of 
necesnty  intrude  into  the  attempt  of  persons  not  practically  ex- 
character  is  applicable  to  the  opposite  side  of  the  lough  near  Lame :  the  chalk  and  Has 
continue  to  occupy  the  level  of  the  sea  through  this  space,  but  about  two  miles  to  the 
north  of  Lame  the  chalk  agun  sinks  beneath  the  low  basaltic  cliff  of  Black-caTe-head ; 
a  ridge  of  the  8«ime  rock  extends  from  heace  akirting  the  beach  lor  three  miles  to 
Balljgelly  head^  a  promontoiy  exhibiting  rude  and  irregular  columns ;  near  this  point  the 
Inferior  strata  emerge,  but  from  the  flatness  of  the  coast  Mvg^ft^do  not  render  themseiyes 
distinctly  tisible.  About  three  miles  beyond  Ballygelly^kead  however  the  red  marie  (No.  4 
of  the  Introduction)  may  be  traced,  and  about  two  miles  further  the  lias  begins  to  show 
itself  in  the  southern  extremity  of  the  Deer  park  hill  of  Glenann :  this  is  the  point  at 
Vhich  the  engraved  section  commences* 
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perienced  in  surveying,  to  construct  such  projections  as  have  been 
described  from  their  detached  sketches;  and  to  such  objections  it  is 
felt  that  the  present  example  lies  particularly  open  :  it  is  indeed 
offered  merely  as  an  approidmalion  to  a  correct  representation. 
Such  as  it  is,  however,  it  is  presented  to  the  Society,  in  the  belief 
that  the  errors  are  not  of  a  nature  to  interfere  with  fidelity 
in  laying  down  the  great  geological  features  which  distinguish  this 
interesting  coast,  and  that  these  features  are  in  themselves  so 
important  as  to  render  any  delineation  which  might  in  this  respect 
(however  imperfect  in  others)  pretend  to  some  degree  of  accuracy, 
desirable. 

In  describing  these  sections  the  very  ample  information  collected 
by  Dr.  Berger  concerning  this  district,  will  render  it  unnecessary  to 
exceed  the  limits  of  a  rapid  survey ;  this  I  shall  commence  at  the 
south-east  extremity  of  the  line  represented,  proceeding  towards 
the  north-west. 

In  this  direction  the  lias  formation  is  seen  at  the  extremity  of 
the  section  occupying  the  lower  regions  of  the  promontory  over 
which  the  Deer  park  of  Glenarm  extends,  near  its  southern  point ; 
the  ground  here  ascends  with  a  rapid  slope,  above  which  cliffi  of 
chalk  covered  by  basalt  rise  to  a  considerable  height :  advancing 
towards  the  north  the  lias  dips  beneath  the  level  of  the  sea,  and 
the  beach  is  skirted  by  a  chalk  cliff. 

On  doubling  the  promontory,  Glenarm  presents  itself  situated 
in  a  narrow  valley  bounded  on  the  east  by  the  Deer  park  hill,  and 
on  the  west  by  Bellaire  hill,  both  of  which  in  their  sections  towards 
the  sea  exhibit  cliffs  of  chalk  covered  by  basaltic  platforms.  The 
distant  hill  seen  rising  above  the  opening  of  this  valley,  is  Slieve 
Mish,  it  consists  entirely  of  greenstone.  Near  Glenarm  is  the 
remarkable  compound  dyke  mentioned  in  page  172, 
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The  headlands  of  Glenarm  on  the  south,  and  the  bold  promon- 

m 

tory  of  Gerron  on  the  north,  include  a  bay  which  extends  for  six 
miles  between  thetn*  Towards  the  centre  of  this  bay  the  coast  is 
generally  flat,  but  a  low  bank  of  trifling  extent  called  the  braes  of 
Carnalloch,  here  displays  the  red  marie  and  sandstone  (No.  4.  of 
tbt  Introduction) ;  and  the  lias  and  green  sand  (No.  3  and  2S)  nuiy 
be  traced  between  the  chalk  of  Bellaire  hill  and  this  point ;  these 
formations  occupy  the  base  of  the  mountains  which  are  seen 
skirting  this  bay  at  a  small  distance  inland,  and  of  which  the 
superior  regions  are  exclusively  composed  of  rocks  of  the  floetz 
trap  formation.  The  summits  of  these  mountains  considerably 
exceed  1000  feet  in  height.  The  cliffs  of  Gerron  point  are  formed 
by  the  abrupt  termination  against  the  coast  of  a  ridge  connected 
with  them. 

These  cliffs  exhibit  basalt  towards  the  summit,  and  chalk  in  their 
central  regions ;  the  beds  on  which  the  chalk  reposes  are  concealed 
along  the  base  of  the  promontory  by  enormous  masses  of  the 
superior  strata,  which  have  subsided  in  this  direction  and  form  a 
range  of  advanced  terraces,  causing  the  headland  when  viewed  at  a 
small  distance,  to  appear  as  if  composed  of  four  strata  alternately 
chalk  and  basalt.  Those  who  have  visited  the  southern  coast  of  the 
Isle  of  Wight  will  on  seeing  Gerron  point  be  strongly  reminded  of 
the  similar  subsidence  there  distinguished  by  the  name  of  the 
under-cliff. 

After  doubling  Gerron  point  a  scene  of  the  greatest  ma^ificence 
gradually  discloses  itself;  the  ridge  running  westward  from  Gerron 
is  seen  extending  far  inland  on  the  south  of  the  valley  of  Glenarif 
and  crowned  by  the  conical  summit  of  CruachKi4I!rue ;  while  on 
the  opposite  side  of  that  valley  a  similar  but  more  lofty  ridge 
terminates  in  the  singular  mountain  of  Lurgethan,  which  aj^peara  a& 
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the  frustum  of  an  enormous  cone  of  great  bdght  and  comparadTely 
narrow  base. 

Both  Cruach^a^Crue  and  Lurgethan  present  thick  basaltic  masso; 
on  their  summits,  resting  at  considerable  elevations  on  strata  of 
chalk;  in. the  fonner  mountain  the  lower  beds  are  concealed  by 
grassy  slopes,  in  the  latter  red  sandstone  is  exhibited  in  several  poiab 
towards  its  central  region :  liere  probably  a  more  full  exaininarioo 
might  detect  and  ascertain  the  thickness  of  the  green  sand  and  Hwy 
which  from  the  general  structure  of  the  district  might  be  expected 
to  intervene  between  the  chalk  and  red  sand;  the  spot  certainly 
appears  very  favorable  for  such  an  enquiry. 

At  the  foot  of  Lurgethan  the  coast  presents  two  k>w  cli&  divided 
by  a  valley  which  affords  a  passage  towards  the  sea  to  a  small  rivulet ; 
these  cliffs  are  composed  of  red  sandstone  and  a  conglomerate  coi>* 
taining  rounded  fragments  of  quartz,  the  rock  being  altogether 
aioular  to  that  which  Dn  Berger  has  described  as  the  old  red  sand« 
stone  in  the  neighbouring  hill  on  which  Cushendon  church  is  built : 
since,  between  these  cliffs  and  the  sections  visible  in  the  precipices 
which  occur  near  the  summit  of  Lurgethan,  a  considerable  space 
intervenes  through  which  the  substrata  are  concealed  by  grassy 
or  cultivated  slopes,  it  is  not  easy  to  determine  the  geolo^cai 
relations  existing  between  the  sandstone  in  the  higher  region  and 
that  on  the  levd  of  the  sea. 

On  the  most  southern  of  these  cliffs  near  the  strand  at  the  moutb 
of  the  Glenarif  river  stand  the  remains  of  an  old  fortification  known 
by  the  name  of  Red  bay  Casde ;  close  to  this  spot  several  basaltic 
dykes  traverse  the  canglomerate,  one  of  these,  remarkable  for  its 
great  thickness,  having  resisted  the  action  of  the  waves  which  have 
encroached  considerably  on  the  adjacent  cliffs,  presents  some  bold 
detached  crags  projecting  from  the  beach.    The  conglomerate  form* 
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ing  the  wall  of  the  dyke  has  undergone  a  great  degree  of  induratbn, 
it8  cement  assuming  the  appearance  of  a  compact  homstone ;  thus  it 
has  been  enabled  to  oppose  to  the  sea  a  resistance  almost  equal  to 
that  of  the  basalt  itself,  and  is  ^tiU  seen  adhering  on  the  sides  of  the 
advanced  cra^  above  mentioned. 

From  the  most  northerly  of  the  iwo  cliffs  a  ridge  extends 
towards  the  asoeoc  of  Luiigethan  on  the  south-west^  running  through 
the  tewnlaad  oS  K^illAadore ;  dn  sev^al  points  along  this  ridge,  and 
particularly  at  Nockaas  and  Tvdly^  a  very  remarkable  formation  of 
porphyry  may  be  traced.  Dr.  Berger*  considers  it  as  clinkstone 
porphyry  and  ^escribes  two  varieties  here  noticed  by  him ;  one  of 
them  distinguished  by  a  reddish  brown  and  the  other  by  a  blui^  grey 
colour,  both  contaiia&^g  coaoretions  of  glassy  quartz  and  of  calcai^eouB 
spar,  the  latter  of  whidk  in  the  first  variety  occurs  in  the  form 
of  detached  crystals,  but  forms  veins  in  the  second.  He  adds  that 
it  crops  out  in  independei^  masses.  He  mentions  adso  Court  Mar* 
tin,  an  old  ^ntrencbsneat  near  Gushendahl,  on  the  road  to 
Cushendon,  as  another  locality  of  the  porphyry. 

From  the  observations  ima4e  by  Mr.  fiuddand  and  myself  on 
these  rocks  we  were  induced  to  believe  that:  they  were  associated 
with  and  subordinate  to  ^  old  red  sandstone.  The  position  of  die 
xidge  of  Kilkiadore  is  distinctly  indicated  ia  the  aeotion. 

On  the  Qordi  q£  this  ridge  is  the  mouth  of  dbe  river  Balyeemta 
on  which  the  little  village  known  by  die  ctouble  name  of  Newton 

*  In  an  earlier  part  of  the  papor  it  was  erroneously  staled  that  thi«  porphyry  had 
esesped  Dr.  Beiig»t*s  notice,  and  the  editor  did  not  discoTer  his  mistake  till  the  state  of 
the  press  raidertd  itnectsfluy  to  MbsOtate  a^lmawledgment  for  correction.  His  wei^ 
sight  arose  from  the  circumstance  of  i|s  bei^g  described  a^oag  )j»  fl#ftE  trap  series, 
though  its  connection  with  the  old  red  sandstone  and  its  position  near  the  foot  ^f  Lnr- 
ftlten,    m\A\t  the  lloetz  trap   Is  confined  to  the  summit  of  that  mountsun,  certainly 
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Glens  or  Cushendahl  is  situated ;  the  loftier  ridge  of  Lurgethan  also 
runs  to  the  west  forming  a  bold  amphitheatre  of  beds  skirting  the 
southern  bank  of  that  river,  and  at  length  joining  the  still  more 
elevated  mountain  of  Teabuliagh  which  extends  between  the  con- 
fluence of  the  Ballyeemin  and  the  Glenaan  a  tributary  streamlet. 
The  summit  of  Teabuliagh  exhibits  basalt,  chalk,  and  red  sandstone ; 
and  from  hence  these  formations  continue  to  crown  the  mountain 
chain  which  runs  at  the  distance  of  about  six  miles  from  the  sea, 
while  the  lower  hills  which  occur  nearer  the  coast  are  occupied  by 
rocks  of  much  greater  antiquity* 

Returning  to  Cushendall  and  tracing  these  as  exhibited  in  ,t^ 
section  of  the  cliffs,  the  old  red  sandstone  and  conglomerate  (fiilly 
described  page  149)  lines  the  coast  as  far  as  the  bay  of  Cushendon; 
near  its  termination  at  this  point  it  is  worn  into  many  grotesque 
forms,  and  presents  considerable  caverns :  here  Mr.  Buckland  ob- 
served diat  the  cement  of  the  conglomerate  often  passed  from  a 
mechanical  to  a  chemical  state,  and  assumed  all  the  characters  of 
regular  clay  porphyry  of  a  reddish  colour,  which  appears  to  indicate 
the  true  relations  of  the  porphyry  at  Killnadore. 

On  the  north  of  Cushendon  point  the  valley  of  Glendun  is  seen 
penetrating  far  into  the  country ;  through  this  valley  the  mica  slate 
makes  its  appearance  underlying  the  old  red  sandstone.  The 
mountains  in  the  back  ground  are  a  continuation  of  the  secondary 
range  from  Teabuliagh  and  are  of  similar  constitution. 

The  cliffs  of  Cushleak  ranging  from  the  mouth  of  the  Glendun 
river  to  Murloch  bay  present  mica  slate,  containing  subordinate 
•  beds  of  primitive  limestone,  syenite,  and  felspar  porphyry. 

The  hills  rising  above  these  cliffs,  as  they  approach  Murloch 
bav*  become  covered  with  beds  of  red  sandstone  and  chalk  towards 
their  summits,  and  some  of  the  highest  points  exhibit  caps  of 
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basalt.  It  is  highly  desirable  that  the  slopes  of  these  hills  should 
be  carefully  explored ;  by  examining  the  channels  furrowed  in  theif 
sides  by  the  wintry  torrents,  we  might  hope  to  ascertain  the  whole 
series  of  rocks  here  intervening  between  the  primitive  formations 
and  chalk. 

Murloch  bay  is  bounded  on  the  south  by  a' promontory,  which 
exhibits  in  the  cliffs  at  its  base  beds  of  mica  slate  dipping  towards 
the  north-west  under  an  angle  of  45^ ;  but  immense  slopes  of  debris 
(consisting  mostly  of  primitive  rocks)  interfere  to  prevent  the  pos- 
sibility of  determining  the  structure  of  the  lower  regions  of  the 
cliff  as  soon  as  the  bay  is  entered.  Above  these  slopes  red  sandstone 
is  seen  supporting  chalk ;  the  former  rock  attains  the  elevation  of 
560  feet  above  the  beach,  the  latter  extends  to  the  summit  of 
the  cliff  about  one  hundred  feet  higher :  between  the  red  sand  and 
the  chalk  a  thin  bed  of  green  sand,  cementing  quartzose  pebbles, 
may  be  traced.  The  bed  of  wacke  here  occurring  in  the  chalk, 
has  been  noticed,  pagel73,  and  several  whin  dykes  are  observable'toa- 
versing  the  red  sand.  The  most  remarkable  objects  on  the  beach  are 
a  large  basaltic  dyke,  which  rises  in  a  projecting  crag;  and 
still  further  to  the  north,  near  the  centre  of  the  bay,  the  detached 
conical  mount  of  Drimnakill,  which  is  formed  by  a  vast  subsided 
mass  of  columnar  greenstone,  the  columns  being  thrown  con- 
fusedly together  in  every  possible  direction.  Near  the  whin  dyke  a 
conglomerate,  resembling  that  of  Cushendon,  may  be  seen ;  so 
that  this  rock  appears  on  either  side  to  skirt  the  primitive  forma- 
tions of  Cushleak. 

Beyond  the  mount  of  Drimnakill,  the  lower  parts  of  the  clifis 
are  still  concealed  by  slopes  of  debris,  among  which  subsided  masses 
of  columnar  greenstone  form  the  prevailing  feature  ;  and  near  this 
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point  bold  and  lofty  precipices  of  that  rock  take  place  of  the  chaik 
and  red  sandstone  in  the  higher  region,  and,  stretching  to  the  north, 
constitute  the  well-known  promontory  of  Fairhead,  which  boucids 
Murloch  bay  on  that  ride. 

It  is  greatly  to  be  regretted,  that  the  convulsions  of  which  this 
bay  appears  to  have  been  th^  theatre,  having  covered  tl^  teguUr 
strata  with  shattered  fragments  and  piles  of  ruin,  heaped  together 
in  the  wildest  confusion,  have  thrown  an  impenetrable  obecority 
over  itt  structure,  wluch,  from  the  narrow  space  in  which  so  many 
formations  are  successively  exhibited,  must  be  regarded  as  more 
koportant  than  that  of  any  other  point  on  this  coast* 

From  this  cause  it  is  impossible  to  ascertain  the  exact  relations 
of  the  greenstone  at  this  point  with  the  chalk  and  red  sand.  The 
general  appearance  is,  that  the  mass  of  greenstone  abuts  abruptly 
agMQSt  diat  of  the  sandstone,  both  bang  placed  at  the  same  levd* 
It  has  been  said  that  the  greenstone  and  sandstone  are  here  to  be 
obsenred,  akemating  with  each  other.  (See  notes  to  the  poem  of 
the  Giant's  Causeway,  by  Mr.  Drummond.)  But  it  oiay  be 
questioned  whether  this  representation  is  not  founded  on  a  hasty 
view  of  some  of  the  subsided  masses  above  mentioned.  The 
greenstone,  where  it  first  appears,  exhibits  two  columnar  strata, 
separated  by  a  bed  of  amorphous  -greenstone. 

Near  the  point  where  the  greenstone  is  lost,  we  observed  the 
traces  of  adits  formerly  driven  into  the  sandstone  in  search  of  coal, 
beds  of  which  appear  to  occilr  among  the  lower  members  of  the 
sandstone  formation.  The  position  of  one  of  these  adits  is  such  as 
CO  afibrd  some  countenance  to  the  supposition,  that  the  greenstone 
and  sandstoile  here  alternate ;  and,  since  a  thin  horizontal  bed  of 
trap  certainly  does  occur  interstratified  with  the  coal  measures  on 
the  other  side  of  Fairhead,  such  an  opinion  cannot  be  rejected  with- 
out further  examination. 
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It  may  be  conjectured  that  the  coal  roeaiures  underlie  the  green- 
stone through  the  entire  range  di  Fairhead,  since  they  again  make 
dteir  appearance  beneath  it  on  the  east  side  of  the  promontory ;  but 
the  whole  of  its  base  is  too  much  encumbered  with  debris  to  allow 
of  our  ascertaining  this  point.  On  the  west  side,  at  a  lower 
level  than  the  coal  measures,  we  noticed  a  ledge  of  clay  porphyry 
ninning  out  to  sea ;  this  rock  is  probably  analogous  to  the  por* 
phyrtes  of  Killnadore. 

The  cohimnar  greenstone  of  Fairhead,  and  the  coal  measures 
which  underlie  that  rock  in  Gobb  cliff,  have  been  already  de- 
scribed*, and  I  have  to  mention  but  very  few  additional  circumstances, 
principally  relating  to  the  whin  dykes  which  traverse  that  diff  j 
of  these  dykes,  the  first  in  advancing  from  the  east,  is  Canick  Mawr, 
^*  the  great  crag,^'  a  name  well  deserved  by  its  dimensions :  it  forms 
a  broad  causeway,  traversing  the  beach  and  twminating  in  a  nearly 
insulated  mass  of  rocks  rising  about  thirty  feet ;  of  this  mass  only 
the  central  line  consists  of  the  dyke  itself,  the  sides  being  evidently 
composed  of  portions  of  the  strata  traversed  by  it,  but  much  altered 
in  their  character  and  degree  of  indtu'ation  by  its  contact.  These 
beds  appear  to  have  been  chiefly  derived  from  the  slate  clay  of  the 
coal  measures,  which  has  become  so  compact  as  to  assiune  the  cha- 
racter of  flinty  slate.  In  one  point  this  rock  may  be  seen  on  one 
side  of  the  dyke,  and  on  the  other  the  sandstone  grit,  which  usually 
accompanies  the  coal  beds,  also  in  a  highly  indurated  state :  its 
colour  changed  firom  red  to  white,  and  its  mass   penetrated  by 

*  It  ahonkl  he  notice4,'tiiat  in  tke  section  all  the  cfid  j^easures  are  coloured  with  a 
dark  tint,  though  this  in  fact  belongs  only  to  the  coal  itself  and  to  the  slate  clay ;  the 
thick  beds  of  red  sandstxme  which  .alternate  with  tliese  strata  form  the  pwdMntBAiiBg 
features  of  ihit  tUft 

This  system  of  oolouripg  has  been  adopts,  becouse  it  seemed  necess^^  distingjuish 
the  coal  measures  from  the  red  sandstone  not  containing  coal. 
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minute  grains  of  iron  pyrites.  At  fifteen  yards  distance  from  the 
dyke  the  alteration  ceases^  and  the  sandstone  resumes  its  usual  cha- 
racter,  becoming  reddish  and  destitute  of  pyrites.  Where  the  dyke 
traverses  the  great  insulated  mass  of  slate,  it  is  very  irregular,  both 
in  thickness  and  direction.  The  works  of  Gob  colliery  have  reached 
this  dyke  500  yards  inland  from  the  face  of  the  cliff:  the  coal  is 
altered  by  it  to  a  considerable  distance  from  its  point  of  contact,  being 
reduced  to  the  state  of  a  cinder,  which  can  be  employed  only  for  bum- 
ing  lime.  This  dyke  throws  out  the  measures  of  Gob  oolliery,  which 
are  not  recovered  on  its  eastern  side :  its  breadth  is  about  12  feet 
>rhere  it  comes  to  the  surface  of  the  cliff,  but  varies  considerably  in 
different  parts  of  its  course. 

Immediately  behind  Carrick  Mawr,  an  opening  may  be  seen  in 
the  cliff  which  forms  the  channel  of  a  torrent ;  pursuing  this  inland 
for  the  distance  of  about  a  mile  it  is  found  to  issue  from  a  small 
lake  surrounded  with  basaltic  cliffs.  We  were  ourselves  prevented 
from  visiting  this  spot,  but  from  the  descriptions  we  received  of  it 
were  led  to  wonder,  that  none  of  those  who  consider  this  country 
as  volcanic  had  selected  it  as  a  crater. 

At  some  distance  east  from  Carrick  Mawr  dyke  is  the  Saltpans 
dyke,  which  also  throws  out  the  coal  of  Gob  mine  on  the  west ;  its 
breadth  is  eight  yards.  Still  further  is  a  thin  dyke  j  both  these 
alter  the  coaL  North  Star  dyke  follows.  This  is  often  cut 
through  in  the  collieries,  its  breadth  is  eight  yards :  it  does  not 
shift  the  coal,  but  reduces  it  to  cinder  for  nine  feet  on  each  side  of 
its  contact. 

Where  the  cliff  declines  towards  Ballycastle,  the  coal  measures 
terminate  abruptly,  and  are  succeeded  by  trap  rocks.  It  seems  that 
this  position  must  have  been  produced  by  a  fault  and  subsidence. 

Near   Ballycastle   a    broad   valley   opens   into    the  interior  to- 
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wards  the  south  and  east.  This  valley  is  principally  occupied 
by  the  red  sandstone,  which,  in  those  directions  terminates  against 
the  mica  slate,  forming  the  base  of  Knocklead  (the  round-backed 

» 

mountain  seen  in  the  distance)  and  extending  thus  far  in  conti- 
nuation of  the  primitive  district  already  described  in  Cush- 
leak.  Between  4  and  500  feet  on  the  ascent  of  this  mountain,  a 
bed  of  primitive  limestone  may  be  traced.  Above  this,  through  an 
interval  of  about  400  feet,  the  strata  have  not  been  ascertained  j  but 
probably  th^  red  sandstone,  and  perhaps  also  the  lias  and  mulattoe, 
may  be  found  in  this  space,  since  the  chalk  appears  at  the  elevation 
of  between  8  and  900  feet  j  and  the  whole  is  crowned  by  a  cap  of 
basalt,  980  feet  in  thickness. 

On  the  eastern  side  of  Ballycastle  bay,  the  basalt  rises  into  low 
cliffs,  and  the  substratum  of  chalk  emerges  from  the  level  of  the 
sea,  but  soon  sinks  again.*  In  this  interval  the  vein  of  wacke  and 
compact  limestone,  described  by  Dr.  Berger,  page  172,  occurs  j  from 
hence  to  Kenbaan  there  is  nothing  that  requires  particular  at- 
tention. 

*  I  cannot  more  clearlj  describe  the  general  arrangement  of  the  chalk  and  basalt,  as 
displayed  on  the  Antrim  coast,  than  by  transcribing  the  following  paragraph  from  the  late 
Mr.  Hamilton's  Letters,  a  work  which  may  be  classed  with  Mr.  White's  well-known 
letters  on  the  Natural  History  of  Selbome,  at  one  of  the  most  elegant  models  which  our 
language  possesses  of  writing  upon  such  subjects ;  and  as  affording  one  of  the  few  ex- 
amples which  proTe  that  they  are  capable  of  being  treated  in  such  a  manner  as  shall 
render  them  not  only  Interesting  to  the  enquirer  into  the  detail  of  science,  but  engaging 
to  the  man  of  general  information  and  cultiyated  taste. 

<<  The  northern  coast  of  Antrim  seems  to  haye  been  originally  a  compact  body  of  lime- 
stone, (chalk)  considerably  higher  than  the  present  level  of  the  sea ;  over  which,  at  some 
later  period,  extensiye  bodies  of  vitrifiable  stone  have  been  superinduced  in  a  state  of 
softness.  The  original  calcareous  stratum  appears  to  be  Tery  much  deranged  and  inter- 
rupted by  these  incumbent  masses.  In  some  places  it  is  depressed  greatly  below  Its  an- 
cient leyel.  Shortly  after  it  is  borne  down  to  the  water's  edge,  and  can  be  traced 
under  its  surface :  bj  and  by  it  dips  entirely,  and  seems  irrecoyerably  lost  under  the  su« 
perior  mass.  In  a  short  space,  howerer,  it  begins  to  emerge,  and  after  a  similar  Tariatioa 
aneoovers  its  original  height.*' — Letters  on  the  Coast  of  Antrim,  page  6. 
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Of  this  interesting  spot  it  is  hoped  that  the  general  section,  and 
the  views  in  Plate  II.  fig.  2.  will  convey  an  accurate  conception.* 


^  JDesiritig  ta  keep  that  description  t>f  fiicts  wkich  Must  seire  as  the  ^ro«nd*wark  «f 
theory,  and  which  seems,  in  the  present  state  of  science,  the  most  useful  employment  of 
the  geologist,  distinct  from  conclusions  merely  speculatiye,  I  hayc  hitherto  studiously 
refrained  from  expressing  the  Tiews  which  I  haTe  heea  led  to  firm  on  the  Migin  of  boait^ 
and  of  the  other  rocks  nsually  associated  vnder  the  general  ttame  of  flcetx  trap. 

But  while  describing  the  striking  appearances  presented  by  Kenbaan  cliiTs,  I  cannot 
forbear  to  declare  the  conviction  which  this  spot  first  impressed  upon  my  mind,  and  Id 
express  any  full  assent  to  the  aigiimeilats  of  those  who  tmuntain  the  igaeoMS  origni  of  anch 
formations. 

I  would  obsenre  then  that  this  formation  is  distinguished  by  characters  so  directly  op- 
posed  to  those  which  all  rocks  undoubtedly  of  aqueous  orighi  possess,  that  no  hypodiesis 
which  ascribes  both  to  a  common  origin,  can  be  otherwise  than  contradictory,  and  at 
Tariance  with  itself.     For 

I.  Of  all  other  formations,  the  least  ancient  are  the  least  elerated  ;  but  this,  the  most 
recent  of  all,  yet  Hrals  the  pHnhive  mountttiis  in  height. 

3.  Of  all  other  fomatioas,  the  degree  <»f  consolidation  decreases  together  with  its 
age,  their  texture  passing  from  crystalline  through  the  several  gradations  of  sub-crys- 
talline, compact,  coarse,  and  laiBtly  earthy ;  while  in  this  formation,  even  where  \t  rests 
on  chalk,  the  er3^talliiie  textare  of  the  oldest  rocks  frequently  recurs. 

3.  Whin  dykes,  which  are  indisputably  connected  with  this  formation,  differ  from 
all  other  mineral  veins,  in  the  circumstance  of  their  traversing  all  rocks  indifferently ; 
while  of  other  veins,  particular  classes  are  exclusively  associated  with  particular  rocks. 

Such  being  the  negative  evidence  against  the  Neptunian  hypothesis,  I  proceed  to  that 
which  is  positive  in  favor  of  the  volcanists  ;  as 

1.    *rhe  identity  of  chemical  composition  in  basalt  and  lava. 

^.     The  constant  occurrence  of  trap  rocks  in  volcanic  districts. 

3.  The  confession  of  the  Wemerians  themselves,  that  the  basalt  of  Auvergne  is  of 
igneous  origin. 

4.  The  testimony  of  those  best  acquainted  with  districts  still  exhibiting  active  vol- 
canoes. Such  persons,  as  Dolomieu  and  Spallanzani,  have  uniformly  maintained  the 
igneous  origin  of  basalt,  while  those  who  have  contended  against  it  have  generally  been 
unacquainted  with  countries  of  this  description. 

Ilavlng  thus  alluded  to,  rather  than  stated,  some  of  the  general  arguments  on  which 
this  question  appears  to  me  to  depend,  I  return  to  Renbaan,  where  the  basalt  is  seen  ex- 
tending from  beneath  as  well  as  overlying  the  great  mass  of  chalk,  which  has  at  one 
extremity  assumed  such  a  curvature  as  would  naturally  result  from  lateral  pressure  ;  and  at 
the  other  is  rent|  and  shattered  in  the  most  extraordinary  manner,  the  basaltic  matter 
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A  mass  of  chalk,  extending  about  a  furlong  in  the  face  of  the 
cliffs,  is  here  seen,  terminated  abruptly,  and  with  every  appearance  of 
violent  convulsion  at  both  extremities.  Towards  the  east  it  is  under- 
lain as  well  as  overlain  by  basalt,  and  loses  itself,  forming  a  narrow 
tongue  surrounded  by  that  rock.  In  this  quarter  a  portion  of  the 
chalky  strata,  elsewhere  horizontal,  exhibits  a  remarkable  curvature^ 
Towards  the  west  the  chalk  runs  far  out  to  sea,  forming  a  sharp 
and  narrow  point  of  land,  of  which  the  greatest  height  is  about  70 
feet.     The  isthmus  which  joins  this  point  with  the  main  land,  is 


insinuating  itself  into  t)ie  fissures,  and  oft6n  conTcrtidg  by  its  contact  chalk  into  granular 
marble,  while  fragments  of  the  chalk,  of  all  sizes,  appear  to  haye  been  forced  upwards 
and  imbedded  in  the  basaltic  rock,  having  suffered  in  their  superficial  parts  where  the 
basalt  touches  them  a  most  remarkable  change. 

It  seems  impossible  to  conceive  appearances  more  utterly  irreconcilable  with  the  hypo« 
thesis,  that  the  basalt  was  deposited  regularly  above  the  chalk  from  a  state  of  aqueous 
solution.  On  the  other  hand,  were  we  to  imagine  a  priori,  the  phenomena  which  would 
probably  result  from  the  eruption  of  a  current  of  ignited  lava  from  beneath  the  chalk,* 
and  its  subsequent  difiusion  over  the  upper  surface  of  the  chalk,  while  the  whole  was 
submerged  beneath  the  sea,  and  under  a  considerable  pressure,  they  would  exactly  accord 
with  those  which  may  actually  be  observed  at  Kenbaan. 

To  the  same  pur|Mlc  the  changes  effected  by  the  whin  dykes  of  this  district  on  the 
rocks  they  traverse  might  be  cited.     Thus  we  have  instances : 

1.  Of  the  conversion  of  old  red  sandstone  to  homstone.     See  page  201. 

2.  Of  the  conversion  of  the  slate  clay  of  the  coal  measures  to  flinty  slate,  and  of  the 
reduction  of  the  coal  itself  to  cinders.    See  pages  205,  20§« 

3.  Probably,  also,  of  the  conversion  of  the  slate  clay  of  the  lias  formation  into  flinty 
slate.     See  page  213. 

4.  Of  the  conversion  of  chalk  in  several  places  into  granular  marble.  Seepages  172.  1731 
Hence,  if  it  be  allowable  to  speculate  on  subjects  so  remote  from  actual  observation,  I 

would  infer  that  the  hypothesis  which  ascribes  the  formation  of  the  floetz  trap  rocks  to 
submarine  volcanoes,  which  were  active  at  a  very  remote  period  before  the  seas  and  conti« 
nents  had  assumed  their  present  relative  level,  is  both  in  itself  more  consistent,  and  iki  its' 
application  to  the  actual  phenomena  more  satisffurtory  than  any  other. 

It  is  evident  that  the  basaltic  mass  of  Ulster  was  accumuliited  antecedently  to  the  last 
great  convulsion  which  has  modified  the  surface  of  our  globe,  excavating  its  vallies,  and 
constitating  its  aUuvial  deposits. 

VOU  HI.  2  D 
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completely  broken  through.  The  ruins  of  an  ancient  tower  riae  above 
this  chasm,  on  the  sides  of  which  the  course  of  an  enormoiu  whin 
dyke  may  be  traced ;  and  the  whole  promontory  is  shattered  in 
every  direction,  masses  of  basalt  (sometimes  mingled  with  chalky 
debris  and  flints)  protruding  through  numerous  fissures.  Tlie 
chalk,  where  it  comes  into  contact  with  these  dykes,  is  often  con- 
verted  into  a  compact  and  crystalline  marble. 

The  mass  of  chalk  just  described  is  covered  by  thick  beds  of  ba^ 
salt ;  but  near  the  top  of  the  <:lifis,  which  here  rise  about  300  feet, 
are  seen  two  other  beds,  which  viewed  from  a  small  distance  ap- 
pear to  be  chalk,  one  rising  to  the  surface  above  the  western,  and 
the  other  above  the  eastern  extremity  of  tibe  inferior  chalky  mass* 
These,  on  nearer  examination,  appeared  to  be  a  breccia  composed  of 
fragments  of  chalk,  of  various  sizes,  intermixed  with  flints, and  ba- 
saltic concretions.  The  outer  siufaces  of  these  fragments  are  much 
altered,  and  they  are  penetrated  by  small  nests  of  a  greenish  sub^ 
stance  appearing  to  be  steatite,  the  interior  presenting  the  chalk  in 
its  usual  state. 

The  opposite  coast  of  the  island  of  Rathlin  es^ibits,  as  will  be 
seen  by  .the  section  of  it  in  Plate  10.  an  exact  analogy  to  that  of 
the  main  land  ;  and  on  that  point  of  it  lying  directly  over  agsdnst 
Kenbaan  head,  a  singular  combination  of  dykes  occurs,  seeming 
to  be  continuations  of  those  which  at  the  latter  place  appear  to 
have  been  attended  with  such  extraordinary  disturbances.  Here, 
within  the  distance  of  90  feet,  three  dykes  may  be  seen  traversing 
the  chalk,  which  is  converted  into  a  finely  granular  marble,  where 
contiguous  to  the  two  outer  dykes,  and  through  the  wJiole  of  the 
masses  included  between  these  and  the  central  one :  these  dykes  are 
situated  a  little  to  the  west  of  Church  bay,  they  are  marked  in  the  sec- 
tion Plate  10;  and  a  ground  plan,  on  a  larger  scale,  is  added  in  PL 
11.  fig.  2.  representing  their  appearance  as  traced  upon  the  beadi. 
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Carrick*a-rede  is  the  next  remarkable  headland  to  Kenbaan. 
Between  these  promontories  the  chalk  twice  rises  above  the  level 
of  the  sea^  and  as  often  sinks  beneath  it ;  the  strata  exhibiting 
evident  marks  of  dislocation,  and  either  of  elevation  or  subsi- 
dence. 

Carrick*a-rede  is  an  insulated  crag  of  rudely  prismatic  basalt  \ 
the  dangerous  rope  bridge  thrown  across  to  connect  it  with  the 
mainland  by  those  engaged  in  the  salmon  fishery,  has  rendered 
it  celebrated. 

Beyond  Carnck-a-rede  die  limestone  again  rises,  is  traversed  by 
some  whin  dykes  and  near  Sheep  island  forms  a  cliff  about  100 
feet  in  height*  Here  a  large  detached  basaltic  rock  rises  close  to  it 
on  the  beach,  appearing  to  have  been  brought  by  subsidence  to 
the  same  level,  and  to  a  parallel  position.  The  same  remark  may 
be  extended  to  Sheep  island,  itself  a  basaltic  mass. 

Above  these  cli&  are  seen  the  lofty  basaltic  hills  of  Knocksoghey 
and  Croaghmore»  where  are  the  columnar  strata  mentioned  in  page 
183 ;  the  wood  coal  described  in  page  18S  also  occurs  in  this 
neighbourhood^ose  to  the  village  of  Ballintoy,  of  which  the^ 
spire  is  seen  forming  a  conspicuous  land  mark. 

The  chalk  suffers  a  partial  interruption,  attended  as  usual  with 
dislocation  of  the  strata,  near  Ballintoy,  but  again  rises  to  consi- 
derable hdght  on  the  sloping  ground  which  skirts  White  Park  bay. 
In  a  valley  near  Ballintoy,  the  inferior  limit  of  the  chalk  is  ex- 
posed, and  a  substratum  of  a  bluish  slate  clay,  containing  gry- 
phites  and  ammonites,  (apparently  the  same  which  alternates  with 
the  lias  near  Glenarm)  is  laid  open.  The  chalk  is  abruptly  broken 
off  on  the  east  of  White  Park  bay,  in  a  little  cove  called  Port 
Braddin.  Here  the  basalt  abuts  directly  against  the  chalk,  and 
that  arrangement  of  strata,  so  well  known  aa  cimstitutiog  the  mag* 

2  d2 
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nificent  range  of  promontories  in  the  neighbourhood  of  the  Giant's 
Causeway,  commences.  Since  the  chalk,  which  is  here  placed  on 
the  same  level  with  the  highest  of  these  strata,  must  certainly  in 
its  regular  place  occur  beneath  the  lowest,  and  since  the  whole  series 
has  been  ascertained  considerably  to  exceed  400  feet  in  thickness, 
the  subsidence  of  the  basaltic  mass  at  this  point  must  have  been 
very  great. 

The  neighbourhood  of  the  causeway,  with  all  its  remarkable 
features,  its  superb  storied  fa9ades,  distinguished  by  a  double  order 
of  columns^  its  whin  dykes  and  its  caverns,  have  been  so  fully  and 
ably  described  by  Dr.  Richardson  in  the  Philosophical  Transactions, 
that  they  are  already  familiar  to  every  reader  interested  in  such 
subjects.  His  list  of  the  strata  here  ascertained  has  been  already 
given,  page  177.  On  the  strand  near  the  mouth  of  the  Bush,  are 
two  parallel  ledges  of  chalk  and  basalt. 

The  appearances  of  the  cliffs  between  Bushfoot  Strand  and 
Portrush  Strand,  are  so  similar  to  those  which  we  have  already 
found  frequent  occasion  to  notice,  that  this  part  of  the  section  does 
not  appear  to  require  further  elucidation.  Near  t]|e  termination  of 
the  chalk  cliff  on  the  west,  a  very  inexplicable  phenomenon  pre- 
sents itself;  a  large  spherical  mass  of  basalt,  appearing  to  be  com- 
pletely enveloped  in  the  chalk. 

The  singular  peninsula  of  Portrush  demands  more  particular  at- 
tention ;  a  long  line  of  strand  separates  it  on  either  side  from  the 
cliffs  which  rise  at  about  the  distance  of  a  mile  to  the  east  and 
west. 

The  peninsula  itself,  which  may  be  about  a  mile  in  circum- 
ference, is  fenced  with  low  cliffs  on  the  west,  north,  and  east ; 
those  on  the  west  present  a  rudely  prismatic  greenstone  ;  those  on 
the  north  and  east  tabular  masses  of  greenstone,  overlying,  and  in 


the  North  East  of  Ireland.  213 

some  places  appearing  to  alternate  with,  a  very  remarkable  rock 
which  has  been  the  subject  of  much  discussion  among  the  sup- 
porters of  opposite  theories. 

It  is  a  flinty  slate,  exactly  similar  to  the  indurated  slate  clay 
which  fotins  the  wall  of  the  Carrick  Mawr  dyke,  in  the  Ballycastle 
collieries ;  arid  the  analogy  is  rendered  the  more  striking,  from  the 
further  resemblance  of  the  greenstone  of  that  dyke  to  the  green- 
stone of  these  cliffs.  In  this  flinty  slate  are  contained  numerous 
impressions  of  cornua  ammonis  invested  with  pyrites,  the  shells 

» 

being  similar  to  those  found  in  the  slate  clay  underlying  the  chalk 
near  Ballintby; 

The  advocates  of  the  Neptunian  theory  consider  this  rock  as  a 
variety  of  basalt,  and  refer  triumphantly  to  its  included  fossils,  as 
affording  a  conclusive  ailment  against  the  Vblcanists. 

Professor  Playfair,  on  the  other  hand,  expresses  his  belief  that 
"  the  rock  containing  th»  shells  is  the  schistus  or  stratified  stone, 
which  serves  as  the  base  of  the  basaltes,  and  which  has  acquired  an 
high  degree  of  induration  by  the  vicinity  of  the  great  ignited  mass 
of  whinstone."     See  illustrations  of  the  Huttonian  theory. 

The  resembldfee  of  this  rock  to  the  indurated  slate-clay  of  Car- 
rickmawr,  and  the  identity  of  its  fossils  with  those  of  thie  slate-  clay 
underlying  the  chalk  near  Ballintoy,  together  with  the  relative  po- 
sition of  Portrush  and  of  the  chalky  cliffs  on  the  east,  appeared  to  us 
to  give  the  greatest  weight  to  this  very  ingenious  conjecture ;  and 
we  feh  convinced  while  examining  the  spot,  that  the  rock  was  no 
other  than  the  slate-clay  of  the  lias  formation  in  an  indurated  state. 

The  remaining  portion  of  the  section  will  sufliciently  explain 
itself:  it  terminates  where  the  secondary  fodnations  turning  to  the 
south  finally  quit  the  coast.  The  headland  of  Macgilligan,  the  most 
noitheni  poiht  of  the  mountain  range  farmed  by  their  escarpment 
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in  the  west  of  Derry^  is  seen  at  the  distance  of  three  miles  inland; 
it  is  remarkable  for  the  grandeur  of  the  scenery  presented  by  ita 
shattered  precipices. 

Of  the  island  of  Rathlin  or  Raghery,  the  section  rq>resent8  only 
the  cliffs  extending  from  ita  most  westerly  promontory  to  the  centre 
of  its  southern  Hne  of  coast.  From  the  point  where  the  section  ter- 
xninates,  the  precipices  round  the  southern  cape  and  the  eastern  and 
northern  shored  are  exclusively  composed  of  basalt,  and  frequently 
present  columnar  groups.     (See  page  1&2.) 

To  the  conjecture  of  Dr.  Berger,  however,  that  sandstone  and 
older  rocks  exist  at  no  great  depth  in  the  south-eastern  quarter  of 
the  island.  (See  page  151.)  the  positive  assertion  of  Mr.  Hamilton 
must  be  considered  as  adding  great  weight.  ^^  An  heterogeneoua 
mass  of  freestone^  coals»  iron  ore,  &c.  which  forms  the  east  ^e  of 
Ballycastle  Bay,  and  appears  quite  different  from  the  common  fossils 
of  the  country,  may  be  traced  also  directly  opposite  running  imder 
Raghery,  with  circumstances  which  almost  demonstrably  ascertsdn 
them  to  be  the  same  veins."    Letters  on  the  coast  of  Antrim,  page  8. 

From  the  exact  correspondence  in  structure  between  the  opposite 
points  of  coast  upon  this  island  and  the  main,  Mi^  H.  infers  that 
'^  Raghery  standing  as  it  were  in  the  midst  between  this  and  the 
Scottish  coast  may  be  the  surviving  fragment  of  a  laige  tract  of 
country,  which  at  some  period  of  time  has  been  buried  in  the 
deep.** 

The  pebbles  of  sienite  which  are  scattered  over  various  parts  of 
this  island,  and  must  have  travelled  hither  from  Cushleak,  concur  to 
prove  the  later  formation  of  the  channel  now  separating  it  from  the 
mainland.  Dr.  Mac  Culloch  observed  appearances  analogous  to 
these  in  the  island  of  Staffa,  and  deduces  from  them  the  same  con- 
clusion. See  Transactions  of  the  Geological  Society,  Vol.  II. 
page  207. 


tb€  North  East  of  Ireland.  215 

The  £icts  stated  ia  the  introduction  to  this  paper  (see  pages  123, 
125.)  are  of  such  a  natiure  as  leaye  no  doubt  in  the  mind  of  the 
writer,  of  the  former  continuity  of  the  Irish  and  Scotch  coasts. 

The  greatest  depth  of  the  channel  between  Rathlin  and  Antrim 
16  53  fathoms,  and  between  the  north-east  of  Ireland  and  south* 
west  of  Scotland  90  fathoms. 

It  now  only  reoaains  to  explain  the  principles  followed  in  the  con* 
struction  of  the^g^logical  maps  accompanying  this  papen 

The  larger  of  these  comprehends  the  whole  of  the  district  which 
lias  been  described,  as  it  is  limited,  iathe  Introduction,  p^e  Ij^l. 

Much  ^attention  has  been  bestowed  on  the  detineadon  of  the 
mountain  chains;  the  heists  of  the  principal  summits  are  in* 
serted  from  Dr.  Berger^s  measurements. 

The  Bioie  important  soundings  on.  the  coast  ajne  added. 

In  a  )m^  on  %o  ismall  a  scale  it  was  not  found  praeticahle  «to 
^distinguish  ^very  wiuote  formatioa  by  difiereoyt  ooiours;  it  be- 
came therefore  necessary  to  assume  as  the  Jmais  of  Hm  colouring, 
the  prevailing  rocks  which,  in  association  with  other  subordinate 
formations,  con^tute  districts  of  considerate  extent 

Thus  the  districts  to  which  separate  colours  have  been  assigned, 
are 

1.  The  granitic  district  of  the  Moume  mountains,  &c.  The 
hornblende  or  primitive  trap  rocks,  on  the  border  of  this  district, 
are  distinguished  by  an  appropriate  mark. 

2.  The  mica  slate  districts  of  Londonderry  and  Antrim,  including 
primitive  limestone,  felspar,  porphyry,  and  sienite,  each  distin- 
guished by  peculiar  signs. 

3.  TTie  transition  district,  encircling  the  Moume  mountains. 
The  lead  mines  in  this  district  are  marked. 

4.  The  shell  limestone  imderlying  the  coaL 
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5.  The  sandstone  district,  of  which  the  lower  beds  are  associated 
with  the  coal,  and  the  upper  with  gypsum.  The  collieries  are  distin- 
guished by  black,  circles. 

6.  The  zone  formed  by  the  basset  of  the  chalk  round  the  escarp- 
ments of  the  mountain  groupe,  which  forms  our  third  system.  It 
was  not  possible  to  insert  the  lias  and  greensand  intervening  between 
the  sandstone  and  chalk  ;  but  their  localities  are  fully  indicated  in  the 
paper  and  in  the  sections. 

7.  The  great  district  of  floetz  trap. 

The  smaller  map,  PL  9,  exhibits  a  general  outline  of  the  opposite 
points  of  Scotland  and  Ireland,  intended  to  shew  the  connection  be^ 
tween  the  principal  formations  in  each  country,  as  pointed  out  in  the 
Introduction.  The  colours  represent. — 1.  Granite.  2.  The  mica 
slate  district  of  the  Grampians,  and  the  northern  chain  in  Ireland.  3. 
The  transition  district  of  the  Lead  hills  in  Scotland,  and  of  Down  in 
Ireland.  4.  The  secondary  rocks  associated  in  the  coal  district. 
5.  The  floetz  trap  districts. 
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LOUTH,  ARMAGH,  DOWN,  ANTRIM,  AND  LONDONDERRY, 

Calculated  from  ibe  Level  of  the  Sea  by  Barometrical  Measurement^ 
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County  of  Louth. 


Highest  part  of  the  road  between  Dundalk  and 
Newry,  by  Jonesborough       .         .         .         • 

Bareosdale  mountains,  highest  part  of  Lower 
Dundalk  Barony 

Foy  mountain ;  the  highest  of  the  Carlingford 
mountains 

Golding  mountain ;  Mountain  town  ?  lower  ridge 
of  Carlingford  mountains,  (Ck>oley  mountain  of 
M^Kenzie  ?) 
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County  of  Armagh. 
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3 
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Fathom  mountains;  the  highest  part  of,  along 

the  Newry  River  ...... 

Cum-Lough  ;  between  Slieye-Gullen  and  Slieve- 

Girkin,  or  Newry  mountains 
Killery  or  KilsIeVe-Church,  at  the  base  of  Slieve- 

GuUen,  on  the  south-side      •         •         .         • 
SlieTe-GuIlen  .....;. 

SlieTe-Girktn  or  Newry  mountains     . '       • 
Faughell  or  Foughall  mountains,  a  little  to  the 

north-east  of  Jonesborough  . 
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COUNTY  OF  DOWN. 
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13 


14 
15 


10 
17 


IS 
19 


MOURNE  MOUNTAINS.      , 

■f  ■  ■  ' 

+  LOWER  lYSAGH. 

Rosstrerre-hill,  at  a  lai^e  block  of  granite  not 

qoite  to  the  top  of  the  hill       •        •        •        • 
Lough'SaUy  ?  at  the  entrance  of  a  peaty  circus 

(Deer's  Meadow?)  situated  at  the  foot  of  the 

Moume  mountains  to  the  south 
Lough  Shannagh ;  on  the  slope  of  Slieye  Muck   • 

SlieTe  Muck     . 

Slieve  Shaven  (SUereBima?)    •        .        •        • 
Bingan  mountain  (Brem  Buncin  ?)      •         •         • 

Slieye  Donard 

Newcastle  Slate  quarry ;    on  the  accliyi^  and 

towards  the  base  of  Slieye  Donard 
Dundnun  lead-mines 

if  UFPER  lYSAGH. 

Clark-hill,  Slieye  Slut?  within  (referred  to  Ciof- 
iUweUan)  the  demesne  of  the  Earl  of  An- 
nesley 

SlieveAnisky  •••«••• 

Bakaderry  town,  near  a  cross  bearing  the  date 
1675    ........ 

Slieye  Croob    ....... 

+  +  +  ARDS. 

Temple  of  the  winds ;  Mount  Stewart 

Captain  Allen's  fort,  (Black  Abbey  ?)  one  of  the 
highest  spots  across  the  'peninsula  of  Ards, 
near  B.  Atwood 

Windmill  of  B.  Neboly      ,         ,         •         .         . 

Conlig-hill  Bangor 

++  +  +  CASTLEBEAGH. 

Scrabo-hill       ..... 

The  watershed  between  Strangford-Lough  or  L. 
Cone  and  Belfast  Lough,  not  far  from  Kirk 
Donnel  .••.... 
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COUNTY  OF  AJi^'RIM. 


-TEET. 


I 


i 


Dirris  mouoUiiii  Belfast  • 

Doon  raTine,    or  Allan's  Rayliie,    upper  part, 

Belfast         •        .        .        . 
Cave  hill,  Belfast,  upper  line  of  the  white  lime 

stone  .«*••• 

Mc  Arth  Forth  :  Cave-hill  top  . 
Thickness  of  the  cap  of  trap       •         •        •        . 
Sqaire's-hill,  B^fast  .         ... 

Rumbling-hole,  upper  part  of,  G>llin's  Glen 
Black  Mountains ;  Belfast        •        * 
Watershed  of  the  road  between  Belfast  and  An 

trim     ••••••.« 

0  Ditto,  referred  to  Lovgh  Neagh 

10  Hence  elevation  of  Lough  Neagh 

1 1  Glenery  Church,  referred  to  Lough  Neagh 

11  The  same  referred  to  the  sea;  (more  problema 
tical) 

12  Drumadaragh,  or  Ballyroy-hill,  abate  Doagh 

13  Sandy  Brae  hill,  above  Doagh  . 

14  Slemish  Mountain,  above  Broughshane 

15  t    Camybuj?  highest  part  of    the  road  between 
Coleraine  and.  Bushmills         ... 

Cliff  by  Dunlttce-castle      •        •        •        • 
Orbilt?  (Qunmull  top)      •        • 
Cape  Pleaskin :  from  two  obserrations 
Bengore-head,  from  two  obserrations . 
Clogher ;  a  little  to  the  north-east  of  Bushmills 
Craig-park,  to  the  sonth  east  of  Bushmills  • 
Ballychra^crafey  :  townland  of  Glenstiaghey 
Cliff  (of  chalk)  facing  Sheep  ishind    . 
Croaghmore,  near  Ballintoy       • 
Crbssrhill,  (B.  Castle  Collieries)  npper  line  of 
the  freestone  • .       .         • 

i26  Cross-hill,  top 

Thickness  of  the  cap  of  trap      • 

Fairhead  top  

Murloch,  upper  line  of  the  red  freestone     . 
Marloch,  Itmestpne  cUff            •         •         •    . 
Benvaan  top,  near  Murloch 
Coolaagopag,  or  Carnanmorc,  near  Mudoch,  from 
two  obserrations   •  .       .         4 

82  Knocklead  top  ...... 

33  Cldughamurry  town-land,  an  acclirity  of  Knock 
lead,  upper  apparent  limit  of  the  granular  and 
micaceous  limestone       •         .         .         • 

34  I  Cape .  CastJe :  on  an  accUvity  of  Knocklead : 
upper  apparent  limit  of  the  white  limestone     • 
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COUNTY  OF  ANTRIM. 


Eldllydurtiiaii :    on  the  acdiviij  of  KnockJead: 

upper  appirent  llnitt  of  the  white  limestone     . 
Munnanarloii'k,  on  the  acclivity  of  Knocklead  ; 

-uppiT  apparent  limit  of  the  white  limestone 
n.Patriik,  upper  ttne  of  (be  n'hite  limcstme 

B.  Patrick,  top 

Breen,   a  suampy  ground,  miiin  feeder  of  the 

liuakR 

Ai'dagh ;  level  of  the  Glcnchesk  R. 

Highest  part  of  the  old  road  between  B.  Castle 

biul  Cushcndun 

Middle  Cu«hleak:  lower  Hoe  of  the  white  lime. 

Doon-a-rary  Castle 

Ooiia,  liabitations  in  the  valley  of  Glenduu 
Beagh  habitations,  Glendan  valley    , 

Beagh  mor 

GlenduD  ;  upper  apparent  limit  of  the  white  lime. 

Slievc-Nory,  lop        ...... 

Upper  limit  of  the  while  limestone  at  Aghan,. 
Oona  monntain      ...... 

I'eabulUagh  :  upper  line  of  the  white  limestone  . 
Teabulliagh  mountain  lop  .... 

ClilT  above  the  caves  of  Cushcadun,  called  Cra- 

Teavuagh  ;  by  Cushendall  Church 

Slieve-Cross  ;  highest  ground  between  CaBheii- 
dunand  Cushendall,  on  the  right  of  the  road   . 

Highest  part  of  the  Shore-road,  between  Cuah- 
endun  and  Cushcndall  ..... 

Craig'Rammer  mountain;  a  little  to  the  north- 
west of  Cushendall         ,         .         .         ,         . 
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Slieve  Ard 

Cligan  Lough    . 

Kiniammer-head 

Bull -point 

Sliebh-an-all     . 

Kintwan-head  . 

Altahorry  point 

Crook-ft-hamane 

Ushet  Lough     . 

Drimnagrulligh 

Broagh-mor-na-hoosid 

Slicve-na-varagin  (the  rocky-hill  ?) 

Slack-naCalyc  Cliff 
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37«J 
238 
352| 


83^ 
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1444 
22»i 
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COUNTY  OF  LONDONDERRY. 

Moneyioore 

Mayola  R.  bridge;   nearly  half  way  between 

Cookstown  and  Ihingiyen       •         •>        •         . 
ICghest  part  of  the  road  from  the  bridge  on  the 

Mayola-R.  to'Dungiven  •         .        •         • 

Cragnashoack-hill  (the  Hawk's-hill) ;  the  upper 

line  of  the  sandstone      .-        •         •         • 
Cfagnashoack  mountain :  top     •        .        •        . 
Dungiven         •        . 

The  three  following  heights  were  directly 
r^erred  to  Dungiveny  and  thence  cidcnlated 
alfove  the  level  of  the  sea* 

Benbradagh-hill ;  upper  line  of  the  sandstone 
Benbradagh-hiil ;  upper  line  of  the  white  lime- 
stone  

Benbradagh- top         .         ... 

The  Glebe-house  of  Garvagh     .        .        •         • 

The  eight  following  heights  hare  been 
referred  directly  to  this  spot,  and  thence  calcu* 
lated  above  the  sea. 

Broka-bhoy :  a  swell  of  grayel-rag  on  the  slope 
of  Coolcoscrehan  mountain     •         . 

Coolcoscrehan  mountain  top       .         .         •         • 

Dunavenny  brook;  a  feeder  of  AU^vt  water, 
being  the  first  appearance  of  the  primitive  for* 
mation  on  the  slope  of  Caimtogher 

Caimtogher  mountain  top 

A  swampy  ground  on  the  south  side  of  Caim- 
togher ;  the  head  of  several  rivers  .         •         * 

Donald  hill :  upper  line  of  the  sandstone     . 

Donald  hill  top 

Ball3mess  limestone  quarry:  upper  line  of  the 
limestone      .         • 

Down-hill :  mausolaeum  of  the  late  Lord  Bristol. 

Benyavenagh  mountain  towards  Magilligan  pointy 
a  complete  mass  of  stratified  trap,  (rating  the 
limestone  at  80  feet.) 

Cady-hill ;  upper  line  of  the  white  limestone 

Cady-hill  top   .         •         •         • 

Watershead  of  the  road  between  Coleraine  and 
Newtown-Limavaddy    .  • 
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COUNTY  OF  LONDONDERRY. 

FEET. 

Many  of  the  following  mountains  belong 

to  the  county  of  Tyrone,  u  veil  as  to  (bat  of 

London diTry ;  since  they  limit  the  two  conuties. 

34 

Banagher  Church 

509} 

95 

Mullaghash  mountain  top            .... 

1677 

SS 

Sairtrll  mountain  lop 

2957 

27 

Knocken  Bonn ;  Monterloiicy :  the  highest  cul- 
tiiiited  ground  I  hare  aecn  in  the  Nortti  of 

Ireland.     Crop  of  oats  •         .         .         .         . 

918^ 

28 

2097 

SB 

Moneynieny ;  (he  mountain  of  wooden 

1477 

30 

1867 

31 

Duiilogan-hill ;  an  appendage  to  Sphelt.Cooagh  . 

1407 

31 

Ben-Bhoy         

1920 

33 

Ch.  o'Ragan's  Inn :  from  Mayola  bridge  to  Don- 

gi'eo 

338 

34 

Lough  Fae  or  Flnea;  on  the  west  «ide  of  SHcTe 

GallioD  mountain 

7«7 

35 

Highest  ground  on  the  road  between  Cookstowa 

and  the  Mayola  bridge 

841 

(^30 

l45Si 

)37 

Timarh;  highest  part  of;  SHeve  Gallion    . 
very  ineonKJderable 

1024i 

38 

Cambcr-Ciady  :  Mr.  James  Ross'  house :  Fang- 

2BD| 

30 

Lesstresfi-hill ;  by  the  waterfall  of  Ness      . 

660 

40 

MalahHea-hill 

850 

•The, 

wcte  ripe,  and  tome  hid  ilrcady  beeo  cut  on  the  30th  Seplem 
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rV.     On  the  Dykes  of  the  North  of  Ireland. 
By  J.  F.  Beroer^  M .D«  Member  of  the  Geological  Society* 


Read  November  4tb^  1814. 


M 


Y  object  ia  the  following  paper  is  to  describe  some  of  the 

's       '  ' 

more  general  characters  of  Dykes,  such  as  I  have  lately  observed 
them  in  the  North  of  Ireland^ 

I  do  not  know  exactly  within  what  geo^phical  limits  these 
curious  geological  phenomena  are  to  be  met  with :  they  are  com- 
mon on  the  Western  coast  and  in  the  Isles  of  Scotland,  and  I  have 
observed  them  also  in  the  Isle  of  Man.  I  understand  that  none 
have  yet  been  remarked  in  the  South  of  Ireland,  and  I  did  not 
observe  any  in  the  Midland  counties  through  which  I  passed  be« 

tweea  Dublin  and  the  Northern  coast.     In  England  they  have 

< 

been  found  in  the  centre  of  the  island,  aa  at  the  coUlery  of  Tividale 
in  Staffordshire ;  but  in  the  North  of  Ireland  it  is  only  on  the  verge 
of  the  coast  that  they  abound,  and  it  is  there  that  I  have  principally 
examined  them.  Of  more  than  ^ixty  that  I  noticed,  nearly  half 
were  situated  on  the  shore ;  those  which  occur  in  the  mountains 
of  Donegal  are  I  believe  the  remotest  from  the  sea,  and  those  lie 

within  fifteen  miles  of  it. 

•  .       .  .  * 

I  have  not  found  their  occurrence  to  depend  upon  the  absolute 
elevation  of  the  country  in  which  they  appear..  I  have  observed 
them  at  almost  every  altitude  bet\^een  that  of  the  shore  and  those 
which  I  have  inserted  in  the  foUovmig  Table,  as  being  the  greatest 
and  somewhat  uncommon^ 
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Feet 

1.  Dyke  on  Caye^hill,    West  of  Belfast  Lough  on  the  Antrim  sfde,  above  the  sea  1064 

2.  Ditto  on  the  top  of  Bally^huhi  Cupola,  Kilmacrenan,  Donegal 1448 

3.  Ditto  near  the  top  of  Aghla  mor,  Boylagh,  Donegal 1725 

4.  Ditto  near  the  top  of  Glendoan,  Kilmacrenan,  Donegal      • 1738 

d.     Ditto  on  the  top  of  Glencam  mountain,  Boylagh,  Donegal 1745 

6.  Ditto  near  the  top  of  Anaghy  the  highest  mountain  in  Donegal  N.W.  ride  •     .     1848 

7.  Ditto South  side  .     •    2230 

It  seldom  happens  in  the  North  of  Ireland  tliat  dykes  occur 
singly ;  but  they  are  generally  found  in  groups,  several  within  a 
short  distance  of  one  another.  Thus,  at  the  Giant's  Causeway 
there  are  6  within  2  English  miles ;  at  the  collieries  of  Ballycastle 
5  within  the  same  distance  ;  at  Alt-a-dora  (a  glen  in  the  valley  of 
Dunlughy)  4  within  1  mile ;  on  the  N.  W.  side  of  Arragh,  6 
within  1042  feet ;  and  at  Church  home  in  the  basin  of  Dunlughy, 
4  within  835  feet. 

The  uniform  direction  or  parallelism  of  nearly  all  the  dykes  in 
the  North  of  Ireland  is  a  curious  circumstance  resulting  from  my 
observations :  I  have  subjoined  a  list  of  all  the  dykes  that  I  sur- 
veyed with  accuracy,  in  order  to  put  the  Society  in  possession  of 
the  data  from  which  I  have  drawn  this  conclusion.  Many  of  those 
in  the  table  were  surveyed  vnth  a  theodolite,  others  with  a  very 
good  pocket  compass  mounted  on  agate ;  in  all  the  latter  cases  I 
have  allowed  for  a  variation  of  29**  West,  upon  the  authority  of 
Mr.  Hanton  of  Loch-beg  in  the  Rosses,  who  made  two  observations 
at  my  request  in  order  to  determine  the  point.  I  have  rejected 
from  this  table  the  bearings  of  all  the  dykes,  which  I  observed  with 
only  a  common  pocket  compass,  as  not  having  any  pretensions  to 
accuracy ;  and  among  these  the  bearings  of  the  famous  dykes  of 
the  Giant's  Causeway  \  had  all  however  been  admitted,  they  would 
all  have  tended  to  establish  the  above-mentioned  conclusion.* 

*  The  direction  of  the  two  dykes  at  tlie  colliery  of  Tividalc  in  Stafibrdshirc^  is  also  froDi 
li.E.  to  N.W. 
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Locafity 


Direction 

of  the  Dyke 

W.  of  N. 


1  Far-Dunlaghy,  Donegal 

2  Church-home  Dunlughy, 
Donegal      •     •     •     • 

3  Ditto 

4  Ditto 

5  Ditto 

6  Mein-a-bole,  N.W.  side  of 
Arragh,  Donegal       .    . 

7  Ditto 

8  Ditto 

9  Ditto 

10  Ditto 

11  Ditto 

13  Ditto 

13  Ditto 

14  Ditto 

15  Ditto    ...... 

10   A)t-na-Caige  Danliighy 

17  Ditta-  ...... 

18  Ditto 

19  Rannai^  Point,  Isle  of 

Arran-mor,  Donegal 

20  Pool.a-Phaca,Ciiurch-hUlJ 

Fermanagh ;  lesser  dyke 
South  litoib       .     .     . 
n    Ditto,  North  limb    •     . 

25  Ditto,  great  dyke     .     . 
S3  Loiigh-n4.Croey,  Stranag-r  ) 

logii  mountain,  JDonegal  > 
%i   Dunbeg,  Giddore^  I>>Bi^al| 
95   Aghla*mor,  Boylagh     . 

26  Treyesagh  Bay,  lUwses 

27  Ditto 

28  LodghFoyle,  betvreen 

.  White  and  Red  Castle 
^d   Tory 

30  Ditto 

31  Ditto 


} 


)  / 


t    4  ,   \ 


f 


21» 

17* 

41* 
27® 
34| 

71 

38 

48 

37 

63 

52| 

44 

46 

45 

35 

31 

31} 

22 

20 

53 

31 
35 

40 

10 
39 
19 
24 

49 

41 
18 
35 


Stratum  rrtTened 


Primitiye  blue  limestone 
(jGneiss  and  primitire 
(     granular  limestone 


Direction 

Off  strataiu 

E.  of  N. 


Angle  at 

which  the 

Djrkecutt 

the  stratum 


} 


Bluish  white  limestone 


Talcose  limestone 


I 


Sienite 

limestone  with  madre- 
pores   •    .    •    .    . 


i 


Primitive  iimestame 

Sienite 

Slaty  quartz  •     •     « 

Sienite 

Ditto 

Sandstone      •    •    • 

Porpliyriiic  sienite 


'.  • 


51« 


12f 


54 


89 


41 


16 


72} 


83} 


142 

120 
124 

90 
110 


65 


f  • 
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The  conclusion  to  be  drawn  from  this  table  is  that  the  bearing 

« 

of  the  dykesljs  froih*^  S.  E.lo  N.  W«,  arid  that  the  dykes  all  cut  the 
planes  of  the  strata  through  which  they  pass^  at  very  considerable 
angles. 

A  shift  in  the[  direction  of  a  dyke  is  an  accident  of  rare  occur- 
rence ;  it  would  probably  hdwever  be  more  frequently  observed, 
did  riot  the  soil,  which  covers  the  surface,  prevent  us  from  tracing 
the  dyke  to  any  distance. 

The  most  considerable  shift  that  I  ever  observed  was  at  Rannagh 
Point  in  the  Isle  of  Arran-riior,  where  it  was  not  less  than  47  ®  in 
126  feet.  At  Muir-a-Bole  on  the  N.W.  side  of  Arragh,  I  ob- 
served two  other  considerable  shifts ;  the  on«  of  22**,  the  other 
of  27%  ; 

.Dykes  diBfer  greatly  from  one  another  in  their  widths,  which 
measure  from  a  few  inches  to  several  hundred  feet.  The  latter 
<Umensions  are  of  rare  occurrence,  and  I  have  only  met  with  three 
cases  of  the  kind,  all  in  secondary  strata ;  and  in  two  of  these  the 
enlargement  took  place  at  the  bottom  of  the  dyke.  One  is  found 
ii^  the  red  bay  of  Cushendall;  the  other  at  P6ol-a-Phuca  in  the 
ct)unty  of  Fermanagh.  The  third  case  occurs  between  Portrush 
aiid  Dunbar  Castle  on  the  coast  of  Antrim,  and  has  been  noticed 
by  Dr.  Richardson.  I  think  I  have  ascertained  that  there  is  a 
remarkable  difference  in  the  average  widths  of  the  dykes,  according 
as  they  are  found  in  primitive  or  secondary  rocks.  Out  of  sixty- 
two  dykes  that  I  have  measured,  the  average  width  of  thirty-eight 
in  the  primitive  districts,  is  9  feet ;  that  of  twenty-four  in  the 

« 

secondary  is  24  feet 

I  have  already  noticed  some  of  the  more  remarkable  elevations 
at  which  dykes  have  been  found.  The  height  to  which  a  dyke 
rises  above  the  surface  of  the  stratum,  which  it  intersects,  is  some- 
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times  very  considerable.  That  on  the  N,W.  side  of  Arragh  rises 
perpendicularly  40  feet,  like  a  partition  wall ;  that  on  the  cupola  of 
Bally-ghuia  8  or  10  feet ;  at  Scrabo  Hill  near  Newtown  Ards  in 
the  county  of  Down  a  dyke  appears  like  a  standing  pillar  at  the 
entrance  of  one  of  the  freestone  quarries.  The  dyke  of  Port-na- 
brock  near  the  Giant's  Causeway,  juts  out  into  the  sea  quite  iso^ 
lated  to  the  visible  extent  of  372  feet.  On  the  contrary^  those  on 
the  summits  of  Glendoun,  Glencarn,  and  Aghla^mor,  appear  like 
strewed  masses,  scattered  about  upon  the  surface.  These  might  be 
adduced  as  instances  to  prove  the  wearing  away  of  mountains,  if 
that  point  stood  in  need  of  any  additional  confirmation. 

The  depth  to  which  the  dykes  descend  is  unknown ;  and  after 
having  observed  the  sections  of  a  great  many  along  the  coast  in 
cliffs  from  50  to  400  feet  in  height^  I  have  not  been  able  to  ascer- 
tain (except  in  one  or  two  cases)  that  their  sides  converge  or  have 
a  wedgeform  tendency ;  so  that  no  estimate  can  be  formed  of  the 
depth  at  which  they  terminate.  In  this  respect  therefore  they  do 
not  seem  to  agree  with  the  metallic  veins. 

Moreover,  I  have  not  observed  that  they  branch  off  into  slender 
strings,  or  (except  in  some  very  rare  instances)  that  they  swell  into 
(what  the  miners  term)  bellies,  after  the  manner  of  the  metallic 
veins. 

The  dykes,  whether  they  occur  in  primitive  or  secondary  coun- 
tries are  nearly  verticaL  The  mean  angle  of  deviation  from  the 
perpendicular  deduced  firom  nine  cases  occurring  in  primitive  rocks . 
was  13*",  the  extremes  being  9""  and  20^  The  same  angle  deduced 
from  ten  ,other  cases  was  7°  to  the  N.E.  But  I  aiti  not  warranted 
in  drawing  any  general  conclusion  as  to  what  point  of  the  compass 
and  in  what  degree  they  deviate.  The  angle  of  deviation  in  the 
two  remarkable  dykes  on  Arragh  mountain  is  somewhat  consider- 

2  F  2 


SSS"  Dr.  Berger  on  tbe  Dykei 

able,  as  is  also  that  of  the  dyke  in  the  qnarries  of  Scrabo  hill ;  but 
I  am  not  able  to  state  it  with  precision. 

There  is  not  that  variety  in  the  substance  of  the  dykes,  that 
their  numbers,  their  distance  from  one  another,  and  the  varied 
nature  of  the  rocks  which  they  intersect  would  lead  one  to  expect. 
I  have  found  them  composed  of  the  following  rocka,  which  are 
introduced  in  the  order  of  their  most  frequent  occurrence.  Trap 
and  greenstone,  with  their  associates  Lydian  stone,  flinty  slate^ 
greystone  and  wacke. 

I  have  seen  but  one  dyke  of  clay  porphyry,  viz,  at  Farland  point 
in  Donegal,  and  I  conceive  It  to  be  altogether  of  a  difierent  class 
from  ihose  dykes  to  which  my  principal  attention  has  been  given 
in  the  present  paper. 

A  dyke  \%  formed  either  of  a  number  of  diminutive  pillars  *ggre- 
gated  together,  or  of  square  rhomboida!  pieces  piled  one  upon 
another  like  blocks  of  masonry,  the  iong  axes  of  these  figures  in 
either  case  lying  transverse,  and  perpendicular  to  the  walls  of  the 
dyke.  These  regular  figures  are  often  much  disintegrated  and 
.  MMbdail,  Uid  MilMdaitt  ««iUKe  t&e  contsA  fiacm  %  the  nro  ^lptiii^ 

Dykes  are  not,  like  metallic  veins,  dtvidei  ials  titular  ^ftyefsa^ 
different  stony  substances ;  nor  do  we  find  in  diem  diose  ^n^'- 
cavities  which  sometimes  occupy  the  middle  ttf  metdUc  TO«fc    ' ' ' 

Tbe  more  compact  the  trap,  the  more  apt  is  k  to  atiams  Ait- 
polyhedral  form,  to  be  homogeneous,  and  to  be  fiwfrom  tlw^ptHi^ 
phyritic  texture.  In  the  hard  variety  I  nevtt  faaoAiiaAitAiiltAtafi 
detached  mineral  concretions,  except  a  few  ma&  ipeeki  of  floA': 
green  steadte.  When  less  compact,  it  is  often  set  more  or  less 
thickly  with  heterogeneous  nodules,  but  seldom  so  abundantly  as  to 
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assume  a  texture  decidedly  porphyritic     Among  these  nodules  I 
have  found  the  following  minerals. 


Minerals  foand  imbedded  in  Dykes. 

Locality. 

1 

3 

4 

5 
6 

7 
8 

10 
11 
12 

Angite  in  angular  fragments    •    •    • 
Olivine  in  dlssemini^d  grains     •    • 
Ciystallized  glassy  felspar       .    •    • 
Compact  felspar  in  distinct  rounded 
concretions. 

Radiated  zeolite        • 

Green  soft  steatite,  in  distinct  con- 
cretions. 
Iron  pyrites. 
Calcai^eons  spar. 

Carbonate  of  lime,  mixed  with  the 
•  trap •    • 

Isle  of  Islandowey. 

GUenof  Alt-4udarain  theTaUeyi>£I}anliigh9r 

den  of  Alt»a-dara. 

•                                                           • 

N.W.  side  of  Arragh,  highest  dyke  bnt«nt. 

On  the  shore  on  the  Antrim  side  of  Belfast 
Lough. 

• 

»         •          • 

^  Glassy  quartz  in  distinct  concretions. 
Sulphate  of  barytes. 
Plateis  of  mica. 

The  mean  specific  gravity  of  &e  trap  rocks  forming  dykes  may 
be  rated  at  about  2.86.  That  of  the  specimens  from  Alt-a-dara, 
<:ont2uning  olivine,  being  S.14 ;  that  of  homogeneous  trap  from  the 
dykes  of  the  Giant's  Causeway  being  2^ ;  and  that  of  the  viracke 
from  the  shore  at  Carrick-fer^is  being  2.45. 

The  dykes  are  found  traversing  both  the  primitive  and  the 
secondary  rocks,  nor  have  I  ascertained  in  which  they  are  the  most 
frequent  There  appears  to  be  no  regular  connexion  between  the 
substance  of  the  dyke  and  the  rock  through  which  it  passes.  I  have 
however  sometimes  found  lime  in  considerable  quantity  in  the  dykes 
that  traverse  limestone.  '  Glassy  felspar  I  have  only  found  in  the 
>dykes  of  primitive  rocks. 

In  the  table  of  the  observations  of  the  dykes  some  of  the  rocks 
cut  by  them  are  enumerated ;  I  have  added  however  another  table 
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of  the  rocks  that  I  have  seen  intersected,  with  some  addidonal 
localities. 


Rocks  cut  by  Dykes. 


LocalitieB. 


PrimitiTe  limestone 

Slenite  ••..•••••• 

Slaty  qnartE 

Mica  ^late 

Gneiss 

Transition  limestone  * 

Old  red  sandstone 

Floetz    limestone    alternating    with 
sandstone  and  under]3ring  the  coal. 

Coal  measores 

Chalk 

Flcetz  trap,  basaltf 


Vide  former  list. 

Newry,  Bloody  Farland,  kc.  * 

Farland  pointy  Donegal. 

Kildrim  lead  mine  in  Donegal* 

Blockhouse  Isle,  entrance  of  Corlingford  bsy. 
Near  Newton  Glens. 

East  of  Bally^castle. 

East  of  Bally-castle. 

East  of  Glenaim,  where  the  limestone  is  nen^ 
dered  hard  and  crystalline  in  contact  with 
the  dykes.  One  of  the  dykes  branches  and 
encloses  portions  of  the  limestone,  and 
many  other  places,  see  page  172. 

Giant's  Causeway,  and  many  other  places. 


Hie  induration  which  the  *  secondary  rocks  undergo  when  tra- 
versed by  dykes  has  often  been  noticed ;  it  is  not  my  intention  now 
to  discuss  this  subject ;  I  shall  only  mention  that  the  induration  does 
not  extend  far  from  the  dyke,  and  that  the  phenomena  though  very 
frequent  are  not  universal.!];  I  have  only  noticed  one  instance  of 
remarkable  change  in  a  primitive  rock  contiguous  to  a  dyke.  In 
the  case  I  allude  to,  viz.  in  the  lead  mine  of  Kildrim  in  the  county 
of  Donegal,  mica  slate  adjacent  to  the  dyke  had  its  texture  quite 
loosened,  and  was  in  a  dusty  state. 


*  A  dyke  also  traverses  transition  limestone,  oontaining  magnesian  limestone,  at  Scarlet 
point  in  the  Isle  of  Man.  +  Inserted  by  the  Editor. 

X  The  white  limestone  when  thus  indurated  becomes,  as  is  well  known,  phosphorescent. 
I  have  found  limestone,  accompanying  the  undoubted  lavas  of  Andernacb  in  the  Palatinate, 
and  containing  garnets  and  augite,  not  to  possess  this  property. 
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'  la  general  there  is  no  foreign  matter  between  the  substance  of 
the  dyke  and  the  rock  it  divides,  excepting  a  slight  rusty  appearance 
on  the  surface  of  the  latter.  The  contact  between  the  two  is 
pretty  dose,  but  they  may  always  be  disjoined  by  the  blow  of  a 
hammer.  When  the  dyke  is  prismatic,  a  hollow  interval  between 
the  two  may  sometimes  be  observed. 

Since  the  average  direction  of  the  dykes  is  from  south-east 
to  north-west,  and  since  the  average  dip  of  the  strata  in  the  north 
of  Ireland  is  to  the  south-east,  it  will  follow  (independently  of  the 
several  observations  on  the  bearings  of  the  strata  contained  in  the 
table)  that  the  direction  of  the  dykes  is  nearly  perpendicular  to  that 
of  the  strata. 

Moreover  since  the  longitudinal  vallies  and  the  metallic  veins  of 
a  district  are  generally  parallel  to  one  another,  and  to  the  direction 

of  the  strata  which  they  intersect,  it  will  follow  that  the  dykes  will 

« 

cross  the  longitudinal  vallies,  and  that  where  metalliferous  veins 
and  dykes  occur  together,  that  one  of  the  two  will  cut  the  other. 
This  is  the  case  at  the  lead  mine  of  Kildrim  in  Donegal,  where  the 
dyke  divides  the  vein.  Similar  facts  are  recbunted  in  the  Philoso- 
phical Transactions,'  1790,  page  93,  by  Mr.  Mills,*  as  occurring  at 
the  lead  mines  of  Persabus  and  Glasgow-beg  in  the  isle  of  Hay ; 
where  although  the  directions  of  the  dykes  are  not  uniform,  as  in 
the  north  of  Ireland,  yet  they  cut  the  veins  nearly  at  right  angles. 

*  M.  Brongniart  as  weU  ai  Dr.  Riehardfon  froin  whem  lie  quotes,  (Irisk  Trans.  Vol.. 9, 
page  22,)  appears  to  haye  misunderstood  this  passage,  and  adduces  it  to  prove  that  dykes 
are  traversed  by  lead  yeins,  the  reverse  being  the  case :  Trait6  de  Mineralogie,  torn.  1 .  p.  462. 
He'  also  quotes  um^  obtenHations  said  io  be  niade  by  M.  Homboldt  on  the  basalt  of 
Unkeln,  from  Journal'  d^  Mines,  No,  19,  p.  378,  to  prpve  that  dykes  are  sometimes 
metalliferous ;  but  it  does  not  appear  on  preferring  to  that  number  that  dykes  are  there 
«poken  of,  nor  indeed  does  the  reporter  ai^pear  td  haVe  been  satisfied  witii  the  expression 
-^  raiet  metalliques,"  or  to  have  relied  much  on  the  accuracy  of  the  obsenrations. 
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It  Is  very  evident  from  these  observations  that  some  of  the  dykes 
at  least  were  formed  at  a  later  period  than  the  metallic  veins ;  an 
inference  that  might  be  extended  to  all,  could  we  show  them  to 
be  all  cotemporaneous.  That  they  are  so  is  rendered  probable  by 
their  parallelism,  and  by  the  nearly  uniform  texture  of  the  trap, 
in  whatever  rock  the  dyke  is  found.  The  simple  minerals  too 
contained  in  the  trap  favour  this  opinion.  Calcareous  and  heavy 
spar,  and  lime  intimately  mixed  with  the  trap  abound  most  in  the 
dykes  of  secondary  rocks ;  iron  pyrites  is  common  to  those  both  of 
primitive  and  secondary  districts ;  and  radiated  zeolite,  olivine  and 
augite  are  common  to  the  dykes  of  primitive  rocks  and  to  the  beds 
of  trap  of  secondary  formation. 

From  this  inference,  however,  I  must  except  a  class  of  dykes 
which  run  parallel  to  the  metallic  veins,  and  are  probably  inter- 
sected by  that  class  of  dykes  which  I  have  been  describing  in  the 
present  paper.  An  example  of  this  new  class  of  dykes  is  found  at 
Farland  point  in  the  county  of  Donegal,  where  alternating  strata  of 
slaty  quartz  and  sienite  are  traversed  by  a  dyke  of  clay  porphyry 
bearing  east  of  north  21* :  a  dyke  of  trap  is  found  at  the  same  place 
bearing  west  of  north  49*,  the  angle  between  the  two  being  100'. 
There  can  be  no  doubt  that  they  meet  one  anoVher,  but  the  spot 
being  covered  by  the  sea,  I  could  not  discover  the  point  of  inter- 
section. 

Whatever  date  and  whatever  agents  we  are  disposed  to  assign  to 
the  origin  of  dykes,  their  uniformly  vertical  and  nearly  parallel 
positions  evince  that  both  they  and  the  mountains  which  they 
intersect  have  not  undergone  any  modern  distiu-bance  beyond  super- 
6cial  abrasion,  but  that  they  renuin  in  the  same  situation  as  at  the 
remote  period  at  which  theyr.wece  formed. 
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APPENDIX. 


On  the  Dykes  of  Monte  Somma^  in  Italy  ^ 

Extracted  from  a  Series  of  Letters  addressed  to  the  late 
LORD  CHARLEMONT,  P.R  I.A. 

By  the  late  Her.  GEORGE  GRAYDON,  Fellow  of  Trinitj  CoUege  Dublin. 

Dated  Naples. 

.  ^^  The  appearance  of  the  face  of  the  clifF  of  Monte  Somma  in  its 
whole  length  perfectly  coincides  with  the  idea  given  by  its  semi- 
circular shape,  surrounding  Vesuvius,  as  well  as  by  its  sloping  back 
as  seen  from  Naples,  and  strongly  confirms  the  opinion  of  its 
having  once  formed  a  much  higher  conical  hilL" 

^'  The  face  of  the  cliff  viewed  on  a  horizontal  line  is  by  no  mean# 
smooth,  but  considerably  indented  in  some  places  into  semicircular 
or  more  than  semicircular  hollows  or  recesses,  with  sides  nearly 
perpendicular;  in  others  into  hollows  with  steep  sloping  sides 
down  which  the  sand  and  stones  are  continually  sliding." 

^'  It  is  formed  of  a  great  number  of  successive  strata  of  lavas,  in  some 
places  perhaps  upwards  of  thirty ;  these  strata  in  general  are  thin, 
that  is,  not  exceeding  from  three  to  six  feet  in  depth  of  solid  stone, 
the  intervals  between  them,  which  are  generally  much  thicker  than 
the  strata  themselves,  consist  of  porous  red  or  calcined  and  usually 


*  This  geoUemsm  presented  a  series  of  folcanic  specimens,  collected  by  himself  on 
Vesuyius,  to  the  Royal  Irish  Academy ;  yide  Kirwaa's  Mineralogy^  ed*  1794,  Tol.  !• 
preface,  page  xy,  where  he  b  much  commended. 
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loose  roundish  stones,  properly  acorix,  superincumbent  on  the 
respective  strata  of  lava,  and  belonging  to  each ;  but  I  did  not 
observe  any  stratum  of  vegetable  mould,  properly  so  called,  though 
I  believe  there  may  be  some  puzzolana  and  rapilli." 

*'  The  strata  are  intersected  in  many  places  by  walls  generally 
perpendicular  to  the  face  of  the  bank  as  well  as  to  the  direction  of 
the  strata,  in  others  inclined  somewhat  to  the  latter,  and  ia  some  to 
both»  and  often  small  ones  branching  off  from  the  greater  perpen- 
dicular ones,  and  inclined  to  them  low  down  in  the  substance  of 
the  hill  itself.  These  seem  evidently  to  have  been  fissures  or 
cracks  of  the  whole  crust  of  the  hill  from  top  to  bottom,  into 
which  the  lava  had  flowed  and  filled  them.  The  lava  of  which 
these  are  composed  differs  also  in  the  same  manner  as  that  of  the 
strata :  in  some  it  is  compact  and  almost  homogeneous,  in  which 
case  the  joints  into  which  it  is  divided  generally  He  across  its 
direction,  that  is,  are  nearly  horizontal ;  and  it  is  divided  into  ir- 
regular polygonal  parts,  in  some  places  assuming  a  very  rude  sketch 
of  basaltic  columnization ;  in  others  it  is  porous  and  heterogeneous, 
particularly  in  such  as  are  formed  of  the  granitical  lava,  have  a  red 
scorified  appearance  and  an  irregularly  globular  structure. 

"  The  remarkable  analogy  between  the  several  circumstances  of 
the  face  of  Somma  and  of  the  cliffs  of  the  county  of  Antrim  in 
Iftk&dfirbm  iB^n^or^^eadWt^efivier'Busfa,  must  strike  any  oiw 
tfelt-haa  Mca  fittfrJ  The  piiritipal'  fllfferences'  between  the  twd  arti 
jfttc  coBSMnt  \ialfi)Mi:fi«f  of  the  AntBm  ilrtita,^  the  hbiiidgeb^'tif 
dwtmtt^ef,  thdi-b^Mdibi^;  'aodAennlc^'gRi^deptErbf  fte 
scntft,  whkh  are  seldom  less  than  twenty-five  or  thirty  feet,  and 
the  less  rapid  inclination  inwards  of  the  strata,  which  there  seems 
not  to  exceed  an  angle  of  fifteen  or  twenty  degrees,  whereas  here 
in  Somma  the  angle  is  not  less  than  from  forty  to  forty-five  degrees, 
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which  in  both  amounts  nearly  to  the  angle  of  the  dip  of  the  outward 
surface  of  the  hill  which  they  compose. 

"  These  differences  seem  to  have  resuUed  from  the  greater  vicinity 
of  the  cliffs  at  Somma  to  the  seat  of  the  crater  as  well  as  to  the 
more  rapid  slope  of  the  hill,  which  from  the  greater  degree  of 
fluidity  of  the  lavas,  and  their  more  rapid  tendency  to  descend,  did 
not  allow  them  to  acquire  there  any  considerable  thickness  j  whereas 
in  Antrim  the  distance  being  probably  greater  from  the  crater,  and 
the  slope  much  less,  the  lavas  could  settle  there  in  greater  depth. 
The  basaltic  walls  also  found  along  the  coast  of  Antrim,  and  parti- 
cularly of  Ballycastle  and  Belfast,  seem  to  have  a  perfect  analogy 
with  those  of  Somma,  but  are  of  much  greater  breadth  in  gener^ 
and  the  intervening  strata  of  porous  and  irregular  basaltic  matter 
between  them  correspond  exactly  with  those  of  scoriae  in  all  lavas, 
and  so  visible  in  the  ancient  ones  of  Somma." 

"  In  the  side  of  one  of  these  walls  of  Somma,  I  found  a  crust  of 
completely  vitrified  matter,  covering  a  schistose  cracked  and  very 
fragile  homogeneous  lava,  disposed,  contrary  to  the  general  rule  of 
that  kind,  in  perpendicular  joints,  and  much  resembling  a  kind  of 
schistose  homstone,  as  well  as  the  upper  and  superficial  covering  of 
Pleaskin." 

"  The  whole  of  the  valley  between  Somma  and  Vesuvius  Is 
covered  with  repeated  irruptions  of  lava,  particularly  those  of  1 767, 
1779,  and  1787,  which  have  run  to  the  foot  of  the  rock  and 
to  a  considerable  depth." 

This  description  will  be  found  to  agree  pretty  well  with  that  of 
M.  Breislack  (Voyages  dans  la  Campanie.  tom.  1.  p.  133.  Paris 
1801.) ;  from  both  of  which  it  is  sufficiently  clear,  that  the  walls  of 
Monte  Somma  are  of  the  same  nature  with  the  dykes  of  the  north 
of  Ireland. 
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V.     Some  Remarks  upon  the  Structure  of  Barbadoes^  as  connected 

with  Specimens  of  its  Rocks. 


By  Joseph  Sket,  M .D.  Physician  to  the  Forces. 


Read  June  lOth,  1813. 


I 


T  is  not  my  intention  to  offer  to  the  Society  a  mineralogical 
description  of  those  West  Indian  islands  from  which  I  have' 
brought  specimens ;  for,  independently  of  the  peculiar  difficulties 
attending  close  and  accurate  researches  of  this  nature  in  such  a 
climate,  my  knowledge  of  the  subject  is  too  limited,  and  I  am  too 
little  conversant  with  such  descriptions  to  venture  upon  any  but 
what  the  specimens  themselves  would  seem  to  call  for,  in  order 
to  explain  the  circumstances  under  which  they  were  collected.  As 
however  my  friend  Mr.  Aikin  hsls  requested  me  to  copy  the  few 
and  imperfect  notes  which  I  have  taken  upon  the  subject,  I  beg 
leave  to  present  them  to  the  Society,  together  with  the  specimens, 
trusting  that  they  will  be  considered  as  little  else  than  their  accom- 
panying catalogue. 

I  would  beg  permission  to  state  that  Barbadoes,  which  furnished 
the  specimens  under  notice,  is  an  island  totally  unlike  those  im* 
mediately  near  it,  both  in  appearance  and  in  structure,  as  will  be 
evident,  when  I  lay  before  the  Society  specimens  of  the  rocks  of 
St.  Vincent  and  St.  Lucie  in  my  possession. 
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The  land  is  seen  to  rise  in  a  gentle  swell  from  the  coast  towards 
the  middle  of  the  island,  excepting  in  a  small  district  hereafter  to 
be  noticed  ;  its  highest  lulls  have  no  great  elevatidn,  probably  not 
exceeding  eight  or  nine  hundred  feet,  and  their  general  direction  is 
I  think  nearly  north-wttt  and  south-east :  its  shored  have  no  bold 
promontories  nor  rocky  headlands,  excepting  in  some  few  spots 
upon  the  windward,  or  north-eastern  coast,  which  indeed  is  of  a 
bolder  Character,  as  is  the  case  with  all  the  islands  in  these  seas 
of  which  I  have  knowledge  ;  perhaps  too  the  shore  is  more  abrupt 
at  the  opposite  extremity  of  the  island,  the  line  of  hills,  which  may 
be  said  in  a  general  way  to  pass  through  the  middle  of  the  island, 
terminating  here  also  in  rocks  of  moderate  height.  ^ 

I  understand  that  Barbadoes  is  similar  in  appearance  and  in 
structure  to  a  few  of  the  other  islands  in  this  Archipelago  ;  to  wit, 
that  half  of  Guadaloupe  which  is  called  Grande-Terre,  and  which 
indeed  forms  a  separate  island  from  Basse-Terre,  the  two  divisions 
having  a  channel,  occasionally,  if  not  always,  filled.  Marigalante, 
Antigua,  and  Santa  Cruz  also  have  a  common  structtire  with  Bar* 
badoes ;  they  all  agree  in  being  of  moderate  elevation,  have  no  vol- 
canic traces,  and  are  all  formed  of  limestone  rock  ;  of  this  however 
I  have  no  personal  knowledge.  Barbadoes  is  in  great  part  composed 
of  fossil  madrepores,  and  traces  of  organic  structure  are  to  be  met 
with  in  almost  every  pirt  of  the  island.  These  remains  are  par- 
ticularly discoverable  along  the  whole  of  the  south  and  south-west 
or  leeward  coast,  and  here  I  think  the  rocks  assume  a  form  which, 
although  it  obtsdns  more  or  less  in  every  part  of  the  island,  is  here 
most  discernible.  The  land,  which  when  seen  from  the  sea  ap- 
pears to  rise  uniformly  from  the  coast,  is  observed  on  a  nearer  view 
to  consist  ofsucessive  terraces  rising  in  two  or  three  gradations  one 
above  the  other ;  each  tenace  forjiubg  a  plam  of  a  quarter  or  half  a 
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mile  in  breadth,  and  terminated  by  a  cliff  of  coral  rock,  varying  in 
elevation  from  twelve  to  more  than  twenty  feet;  sometimes  indeed 
having  a  considerably  greater  height.  Although  these  terraces  are 
in  general  bounded  by  cliffs  which  run  parallel  to  the  line  of  the 
coast,  yet  they  are  not  wholly  uninterrUj^ed,  for  here  and  there 
the  high  grounds  advance  towards  the  shore,  and  break  their 
continuity  for  a  short  space,  where  the  terraced  form  of  the  land 
is  again  taken  up.  ^ 

The  rocky  boundaries  to  each  terrace  are  formed  by  broken 
pieces  of  madrepores  of  different  species  thrown  about  in  great 
confusioUi  held  together  by  a  calcareous  cement  of  greater  or  less 
hardness.  Such  are  the  madrepore  with  contiguous  round  cells. 
No.  1.  and  the  meandritical  madrepore  bored  by  myttili.  No.  2. 

Near  the  garrison  of  St.  Ann's,  and  to  the  eastward  of  it,  the 
rocks  bear  the  character  of  a  dull  compact  chalky-looking  limestone, 
with  ramose  Alcyonia,  No.  3,  while  considerably  to  the  westward, 
as  in  the  parish  of  St.  Peter's,  the  rock  is  more  distinctly  coralloidal : 
it  contains  also  some  natural  caverns,  from  which  very  perfect 
organic  remains  may  de  procured. 

In  sinking  a  well  at  the  Naval  Hospital,  a  little  to  the  north- 
east of  St.  Ann's,  the  following  specimens  were  met  with  in  the 
order  in  which  they  are  enumerated,  exhibiting  in  a  striking 
manner  the  increasing  compactness  of  the  rock,  in  proportion  to 
the  pressure  of  the  incumbent  mass. 

1.  A  madrepore  with  contiguous  round  cells. 

2.  A  madrepore  with  detached  round  cells. 

3.  A  hard  porous  mass  with  terebratulites  and  lenticular  con- 
cretions, which  are  perhaps  organic  remains. 

4.  A  limestone  analogous  to  the  preceding  but  much  harder. 

In  no  part  of  this  district,  including  almost  all  the  leeward  or 
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south  and  south-west  side  of  the  island^  did  I  ever  defect  any  other 
rock  than  limestone,  excepting  that  at  very  low  water  a  bed  of 
calcareous  sandstone  is  to  be  seen.  This  rock  is  observed  to  dip 
to  the  south-west  at  an  angle  of  about  25*"  or  30%  There  is  no 
coral  rock  incumbent  il^n  it,  but  a  small  section  of  the  broken 
strata  is  here  and  there  observable.  Such  appearances  are  to  be 
met  with  about  a  mile  to  the  east  of  St.  Ann's,  and  again  to  the 
westward  of  Bridgtown,  near  to  Black  Rod^ 

Towards  the  interior  of  the  island  this  terraced  appearance 
becomes  less  observable,  and  here  too  the  limestone  rock  loses 
somewhat  of  its  traces  of  organic  structure,  and  occasionally  even 
passes  into  a  calcareous  tufa. 

In  the  windward  parish  of  St.  Philip,  where  also  there  is  less 
of  this  terraced  appearance,  and  where,  if  I  mistake  not,  the  hills 
commence  which  form  the  middle  or  main  ridge,  the  rock  as- 
sumes the  external  appearance  of  hard  chalk;  it  is  used  for  build- 
ing, but  effloresces  on  exposure  to  the  atmosphere. 

The  island  is  almost  destitute  of  running  streams,  excepting  in  a 
district  which  I  shall  hereafter  notice.  Upon  the  leeward  coast  I 
do  not  know  of  any  constant  stream ;  this  no  doubt  is  partly 
owing  to  the  porous  nature  of  the  rocks,  and  partly  to  the  nu- 
merous caves  which  are  every  where  to  be  met  with.  These  caves 
are  sometimes  of  large  dimensions,  and  in  the  parish  of  St. 
Thomas  is  one  (usually  shewn  to  strangers)  which  forms  the  bed  of 
a  subterranean  stream,  the  source  and  termination  of  which  are 
wholly  unknown. .  As  in  all  caves  of  this  description,  large  stalac- 
titic  masses  of  fantastic  forms  depend  from  the  roof. 

I  ought  to  notice  another  peculiarity  in  the  features  of  this 
island  which  is  particularly  observable  among  the  hills  which  slope 
from  the  central  parts  towards  the  leeward  coast.     The  country  ia 
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here  interscq|^  by  deep  fissures,  called  gullies,  which  hare  reot 

asunder  the  cliffs,  and  are  continued  across  the  terraces  in  irregular 

lines.  • 

These  rents  in  the  rocks  are  sometimes  of  great  depth  but  of 

little  breadth,  and,  generally  speaking,  are  Tery  {precipitous  in  tfadr 
sides,  so  as  to  be  quite  impassable,  excepting  here  and  there.  Thdr 
perpendicular  sides  exhibit  the  structure  of  the  coralloidat  rocks  to 
a  considerable  depth.  Their  bottoms  are  the  beds  of  rapid  torrents 
in  the  rainy  season,  and  almost  the  only  places  where  any  native 
wood  is  now  to  be  met  with. 

This  scantiness  of  wood,  together  with  the  little  elevation  of  the 
island  in  any  part,  renders  Barbadoes  very  liable  to  drought,  much 
more  so  than  any  of  its  neighbouring  islands,  and  the  inhabi* 
tants  already  speculate  upon  the  necessity  of  replanting  with  a  vvem 
to  increase  the  fall  of  rain ;  .but  they  will  not  find  it  an  easy  matter 
to  effect  a  growth  of  wood  upon  their  arid  rocks.    Even  in  the  island 
of  St.  Vincent,  where  the  quantity  of  rsdn  is  so  much  greater,  failure 
perpetually  follows  the  attempt ;  probably  because  we  are  ignorant 
of  the  successive  means  that  have  been  required  to  produce  the 
luxuriant  vegetation  which,  under  natural  operations,  springs  from 
rocks  almost  bare  of  mould ;   and  because  too,  we  attempt  to  pro* 
duce  in  a  few  years  effects  which  have  required  ages  to  accomplish. 
Upon  the  northern  and  north-eastern  side  of  the  island  is  a 
district  several  miles  in  length,  varying  in  breadth  from  half  a  mile 
to  two  or  three  miles,  which  differs  wholly  firom  the  rest  of  the 
island  in  its  general  features.     It  is  in  fact  a  mountainous  country 
in  miniature,  and  indeed  that  part  of  it  which  has  most  of  this 
character  is  called  Scotland. 

I  never  had  an  opportunity  of  exploring  it  minutely,  but,  as  far 
as  I  could  judge,  the  rocks  are  almost  wholly  calcareous,  though 
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les8  marked  by  organic  remains  than  in  the  othe^*  districts.  Sp. 
No.  15,  which,  from  its  texture  and  the  pearly  lustre  of  its  recent 
fracture  appears  to  be  composed  of  shells  and  other  organic  remains 
extremely  eomminutedi  is  from  St.  Joseph's  parish,  which,  al- 
though not  strictly  a  part  of  Scotland,  has  features  in  common 
with  it«  Imbedded  in  this  rock  I  found  coarse  flint,  and  a  fine 
grained  ferruginous  sandstone  i6  in  contact  with  it :  this  latter  is 
in  nearly  vertical  strata,  and  is  the  only  spiBcimen  of  siliceous  sand- 
stone which  I  have  met  with  in  the  island.  The  rocks  near  the 
spot  arc  frequently  found  impregilated  with  bitumen. 

The  following  peculiarities  are  observable  in  the  district;  the 
country  is  much  more  broken  into  hill  and  valley  than  any  other 
part  of  the  islaind,  it  ha»  few  or  no  gullies/ is  watered  by  some 
scanty  streams^  and  ha9  no  traces  of  those  successive  ^ages  whkh 
give  so  peculiar  a  ch^acter  to  the  opposite  side  of  the  island.  Its 
land  boundary  is  in  some  places  a  very  lofty  cliffy  and  in  every 
part  a  ridge  of  pretty  considerable  elevation,  having  a  precipitous 
descent  towards  the  north. 

In  the  parish  of  Sfc  Andlretv  this  dedeent  is  the  site  of  a  spring 
upon  whose  surface  floats  the  biturii€n  which  v&  to  be  met  with 
nak)re  or  less  in  every  part  of  the  district,  and  is  seen  to  exude 
through  the  soi) :  near  some  small  hollows  which  have  been  made  to 
collect  this  substance  is  a  spring  through  whose  muddy  bottom 
carbonated  hydrogen  bubbles  and  bums  with  a  lambent  flame 
when  a  lighted  taper  is  held  abov'e  it. 

The  soil  here  appeared  to  be  more  argillaceous  than  that  of  the 
rest  of  the  island,  and  indeed  there  is  a  pottery  of  coarse  warq  in 
Scotland,  which  I  believe  is  the  only  part  which  furnishes  the 
material  for  it.* 

*  The  nature  of  the  soil  in  this  district  affects  its  productions,  which  are  more  those 
of  the  mountainous  islands  than  is  the  case  generally  in  Barbadoes :  the  plantain  flourishes 
here  and  here  onljr* 
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Additional  Note  hy  Mr.  Parkwsox. 


f 


The  specimens  Nos.  1 .  and  4.  IHuatrate  the  nature  of  some  fossil 
corals,  showing  that  the  forms  in  which  they  at  present  exist  are 
not  those  which  belonged  to  the  same  substances  in  their  original 
state,  and  consequently  ought  not  to  affect  their  specific  or  generic 
distinctions. 

In  some  of  these  specimens  only  circular  or  polygonal  cavities 
occur,  which  possess  no  internal  radiated  structure,  but  have  their 
insides  more  or  less  crenulated.  Dr.  Skey's  specimen  No.  4,  is 
chiefly  composed  of  empty  cylindrical  cavities  with  slightly  crenu- 
lated sides;  but  in  two  of  these  cavities,  near  the  center  of  the 
spechnen,  erect  lamellx  are  disposed  in  a  stellular  form,  evincing 
that  the  corresponding  lamellae  of  the  other  cavities  have  been 
removed  by  accident. 

In  other  specimens  are  erect  radiating  lamellE  not  surrounded 
by  any  parietes.  Dr.  Skey's  specimen  No.  1.  is  also  thus  composed 
of  lamellae  forming  stellular  columns,  between  which  no  parietes 
are  disposed.  But  in  one  part  of  this  specimen  the  compleat  form 
of  the  madrepore  appears,  two  or  three  of  the  radiated  columns 
"being  here  surrounded  by  similar  parietes  with  those  which  are 
seen  without  any  columnar  portion  in  specimen  No.  4,  showing 
^t  thi«  «i8  the  pri^ml  Satm.  of.thc^mfidrepp^.aad  proy^^^ 
'sdeodty  of  Uie  ludieporen  i:^«MiuJ|a;liotb,I>c;,Sk^> 
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HE  upland  parts  of  Cambridgeshire  consist  of  chalk  hills^ 
being  part  of  that  great  range  which  traverses  the  island  in  a  south- 
easterly direction,  from  Dorsietshire  to  the  Yorkshire  coast.  At 
their  northern  extremity  they  appear  to  rest  upon  an  extensive 
bed  of  blue  clay,  provincially  called  gaulL  They  are  composed 
of  both  the  varieties  of  chalk ;  of  the  upper  containing  the  com- 
mon black  flint  in  abundance ;  and  the  lower  or  grey  chalk,  which 
contains  little  or  none.  If  a  line  be  drawn  from  Royston  by 
Balsham  to  Newmarket,  it  will  pretty  exactly  define  the  limits  of 
both  the  varieties ;  the  hills  to  the  eastward  being  composed  of  the 
upper  beds,  while  those  to  the  west  consist  of  the  lower  or  grey 
chalk.  Further  to  the  east,  on  the  borders  of  SuflFolk  and  also  of 
Essexy  the  chalk  disappears  under  a  thick  bed  of  clay,  which 
occasions  a  corresponding  diflference  in  the  soil  and  its  producer 
To  the  west,  a  succession  of  hills  composed  of  beds  of  grey  chalk 
with  wide  intervening  vallies  of  gault  occur ;  till  on  the  extremity 
of  the  county,  at  Gamlingay  and  Potton,  a  tract  of  sand  comes  in, 
evidently  connecting  the  strata  of  Cambridgeshire  with  those  of 
Bedfordshire.  And  here  the  features  of  the  former  county  undergo 
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a  manifest  alteration,  its  high  elevations  subsiding  by  degrees  into 
the  sand  hills  of  the  latter. 

Upon  some  of  the  highest  hills  near  Cambridge,  a  deposit  of 
gravel  and  loose  stones  in  horizontal  layers,  has  lately  been  found, 
resting  immediately  upon  the  chalk.  This  gravel  differs  in  so 
many  respects  from  the  red  ferruginous  gravel  found  dispersed  in 
patches  over  the  gault  in  the  subjacent  flat,  that  I  think  it  must  be 
considered  as  a  deposit  of  a  different  epoch*  It  contains  numerous 
fragments  of  strata  belonging  to  the  oolite  series,  which  occur  in 
the  neighbouring  counties  of  Northampton  and  Rutland,  surround- 
ing Cambridge  on  the  west  and  north-west.  Pieces  of  basalu<; 
rocks  are  sometimes  found^^  but  these  are  not  very  common.  These 
fragments  are  of  all  sizes,  and  worn  down  in  different  degrees. 
Some  are  pebbles  intit^y  rounded ;  others  have  their  edges  merely 
blunted.  Some  appear  so  tender  and  so  little  capable  of  resistance! 
that  it  is  difficult  to  conceive  how  they  have  been  tranq)orted 
without  being  entirely  destroyed.  The  prevailing  material  of  these 
masses  of  gravel,  is  the  pale  blue  or  light  grey  variety  of  flint, 
with  numerous  traces  of  the  alcyonium  or  other  similar  bodies  in 
its  substance. 

According  to  my  observation,  this  variety  of  chalk  flint  is  not  so 
common  in  the  southern  parts  of  this  great  chain,  whilst  in  its 
continuation  through  Lincolnshire  and  Yorkshire,  scarce  any  other 
is  to  be  met  with.  The  two  principal  deposits  of  the  gravel  of 
which  I  have  been  speaking  are  to  be  seen  on  the  summit  of 
Gogmagog  hills,  and  on  Harston  hill  about  five  miles  to  the  south 
of  the  former.  The  height  of  these  hills  may  be  estimated  at  800 
feet  above  the  river  at  Cambridge. 

Harston  hill  has  been  examined  by  Mr.  Warburton,  Secretary  of 
the  Geological  Society,   who  has  obligingly  communicated  the 
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result  of  hb  observations  to  me.  Mine  were  principally  made  at 
the  pit  on  Gogmagog  hills ;  and  as  the  contents  of  the  two  pits 
seem  to  differ  in  some  r^pects,  I  have  great  pleasure  in  subjoining 
his  remarks  in  the  same  terms  as  they  were  conveyed  to  me.  His 
conjectures  as  to  the  cause  of  these  alluvial  deposits,  will  be  read 
with  great  interest  by  Geologists. 

^^  The  hill  at  Harston  is  of  a  conical  form,  and  situated  about  a 
quarter  of  a  mile  S.  £•  of  the  village,  and  about  five  miles  S.  W.  of 
Cambridge.  I  selected  from  the  rubble  which  is  deposited  on  the 
summit  of  the  hlU  the  following  specimens* 

1.     Rounded  pebbles  of  very  hard  chalk,  scarcely  softer  than  the 

Antrim  limestone.   These  compose  three^fourths  of  the  mass 

of  the  rubble. 
%     Angular  masses  of  striped  flint.    These  are  numerous  and  very 

large ;  one  cylindrical  piece  that  I  measured  being  one-third 

of  a  foot  in  diameter  and  one  foot  long^ 

3.  Fragmenu  of  septa^a. 

4.  Fragments  of  a  shelly  limestone. 

5.  Ochreous  balU,  resulting  probably  from  the  decomposition  of 

pyritous  nodules. 
6«i    Angular  or  scarcely  rounds  pebbles  of  trap  or  greenstone. 
7«     Organic  remains,  viz. 

a  small  fusiform  belemnite ; 

a  large  belemnite ; 

a  small  gryphite  i 

a  large  oyster  ;  vide  fig.  7  &  8.  PU  8«  Townsheod ; 

some  homes  and  teeth. 
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The  appearance  of  these  specimens  is  not  very  inviting;  but 
they  are  not  without  interest. 

The  pebbles  of  hard  chalk  are  probably  the  remnants  of  the  bed 
which  immediately  covers  the  green  sand  and  the  gault^  of  which 
these  are  either  fragments  rounded  by  attrition,  or  they  are  the 
nodules  peculiar  to  the  lower  chalk,  (as  may  be  seen  in  Wiltshire,) 
washed  out  of  the  bed  itself,  which  is  disintegrated. 

No.  2  Improbably  a  variety  of  common  flint;  specimens  of  this 
substance  are  not  uncommon,  in  which  there  is  an  appearance,  as 
in  a  Scotch  pebble,  of  alternate  layers  of  deposition.  The  action 
of  air  and  moisture  might  render  these  natural  divisions  more 
visible,  just  as  slates  are  obtained  by  the  exposure  of  the  blocks  of 
fissile  stone  to  the  weather. 

As  other  beds,  besides  the  London  clay,  contain  septaria,  we 
cannot  say  from  what  bed  the  fragments  of  this  substance  are 
derived  ;  nor  will  any  of  the  specimens  previous  to  No.  6,  furnish 
any  data  for  guessing  the  nature  and  direction  of  the  current^ 
which  has  heaped  together  this  mass  of  confusion. 

The  mass  of  greenstone  nearest  to  Cambridge  is  found  in  the 
toadstone  beds  of  Derbyshire,  to  some  specimens  of  which  the 
pebble  No.  6,  bears  a  close  resemblance.  Few  of  these  pebbles 
weigh  less  than  8  ounces. 

The  large  oyster  is  the  same  with  fig.  7  and  8  of  PI.  8  of 
Townshend's  work,  and  belongs  to  the  bed  which  underlies  the 
coral  rag. 

The  large  belemnite  is  peculiar,  I  believe,  to  the  lower  oolite. 

The  bassetings  of  the  three  last  mentioned  beds,  that  is,  of  the 
toadstone,  the  coral  rag  and  the  lower  oolite,  are  found  (at  least  in 
England)  only  in  a  direction  west  of  Cambridge  ;  so  that  we  are 
led  to  explain  the  accumulation  of  these  alluvia  by  the  agency  of  a 
powerful  current  flowing  from  west  to  east. 
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Th€  rubble  rests  on  the  summit  of  a  conical  hillock,  the  sides  of 
which  consist  of  naked  grey  chalk ;  than  which  one  can  hardly 
suppose  a  situation  more  unfavourable  for  the  accumulation  of 
alluvial  matter;  at  any  rate  why  is  not  this  found  in  as  great 
abundance  on  the  flanks  as  on  the  summit  of  the  hillock  ?  This 
looks  Hke  the  partial  destruction  of  an  alluvial  level  by  some  sub- 
sequent cause,  the  discovery  of  which  I  leave  to  more  learned 
members  of  the  Society." 


Thus  far  Mr.  Warburton.  With  respect  to  the  hard  chalk  peb- 
bles it  may  be  proper  to  remark,  that  in  some  parts  of  the  chalk 
formation  a  harder  bed  is  found,  of  a  close  grain  and  compact 
texture,  which  might  very  well  supply  the  material  from  which 
these  pebbles  have  been  formed.  This  bed  may  be  seen  at  Sudbury 
in  Suffolk,  and  I  have  also  observed  it  in  some  parts  of  the  York- 
shire wolds.  The  striped  variety  of  flint  is  also  to  be  met  with  in 
the  ordinary  chalk  of  the  same  hills.  I  have  before  observed  that 
a  distinction  must  be  nude  betwixt  this  deposit  and  the  ordinary 
gravel  found  at  a  lower  level ;  and  in  fact  throughout  the  Isle  of 
Ely  such  a  distinction  is  universally  admitted,  the  one  being  called 
the  white  gravel  and  the  other  the  red.  The  same  distinction  is 
known  in  Dorsetshire,  as  I  learn  from  De  Luc's  Travels,  vol.  ii. 
p.  77,  in  a  passage  particularly  illustrative  of  these  two  deposits. 

It  would  be  unnecessary  to  trouble  the  Society  with  any  obser- 
vations on  the  chalk  bed  with  flints,  as  I  am  not  aware  that  they 
present  any  thing  new,  and  their  phenomena  may  be  studied  in 
other  parts  of  the  island  to  greater  advantage.  I  pass  therefore  to 
the  lower  beds  or  grey  chalk,  which  composes  by  far  the  greatest 
part  of  the  hills  of  Cambridgeshire.  The^e  beds,  as  is  well  known, 
contain  no  flints,  but,  not  uncommonly,  dispersed  masses  of  the 
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radiated  pyrites,  globular  or  kidney-form.  It  is  considerably 
harder  than  the  common  chalk  and  its  colour  is  usually  some  shad€ 
of  grey.  It  is  well  known  in  this  county  under  the  name  of  cluncb^ 
and  is  the  material  from  which  the  best  lime  is  burnt.  Some  of 
the  beds  are  hard  enough  to  serve  the  purpose  of  building  stone^ 
and  are  quarried  and  shaped  in  blocks  for  that  purpose.  It  also 
endures  the  fire  well,  and,  like  the  Ryegate  stone  in  London,  is 
much  esteemed  for  the  backs  of  grates  and  other  similar  appli- 
cations. 

This  stone  is  dug  in  the  greatest  quantities  at  Reach,  a  small 
hamlet  in  the  parish  of  Burwell,  situated  on  the  skirts  of  the  fen 
country  precisely  where  the  Devil's  ditch  terminates  in  that  di- 
rection.    The  excavations  at  this  place  are  immense. 

QuxKh,  when  burnt,  affords  a  lime  in  such  universal  esteem 
that  the  crude  material  is  sent  from  hence  for  that  purpose  as  far  as 
Peterborough  and  other  distant  places,  within  reach  of  the  water 
carriage  of  that  level  district. 

The  bedding  of  a  chalk  hill  is  difficult  to  ascertain,  on  account 
of  the  great  number  and  irregularity  of  the  rifts  and  joints  inter- 
secting the  stone  in  all  directions.  By  careful  observations  however, 
made  in  different  places,  I  am  enabled  to  state  that  the  general 
direction  of  the  beds  is  from  the  N.  E.  to  the  S.  W.  and  that  they 
have  a  gentle  inclination  to  the  S.  E.  Their  direction  consequently 
coincides  with  the  line  that  I  have  mentioned  above,  as  dividing 
the  upper  from  the  lower  chalk. 

In  one  of  the  pits  at  Reach  a  bed  of  clunch  occurs,  which  difiers 
from  the  ordinary  sort  and  presents  some  remarkable  appearances ; 
the  mass  itself  is  much  harder,  and  stuck  full  of  concretions  of  a 
yellow  indurated  marl:  outwardly  they  are  of  a  green  colour 
arising  from  the  oxide  of  iron :  they  are  in  general  kidney-shaped 
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and  of  all  sizes,  from  a  hazel  nut  to  an  ordinary  potatoe.  The 
shape  of  the  bed  also  deserves  notice;  its  general  thickness  is  about 
fifteen  inches,  whfch  it  preserves  for  near  thirty  yards,  as  appears 
in  the  section  of  the  quarry ;  it  then  diminishes  at  each  end  to  a 
thin  edge,  and  at  length  totally  disappears.  At  a  short  distance  in 
firont,  there  happens  to  be  left  by  the  quarry-men  an  insulated 
butt,  where  this  bed  is  not  found  at  the  level  wheire  it  might  be 
expected ;  the  conclusion  therefore  is,  that  it  has  terminated  also  in 
this  direction  in  a  similar  manner :  thus,  as  to  its  figure,  putting 
the  practical  geologist  in  mind  of  the  mineral  deposit  called  a  pipe- 
work in  the  lead  countries.  I  must  however  observe  that  in  an 
extensive  pit  at  Kneesworth  on  the  other  side  of  the  county,  the 
same  bed  occurs  again,  where  it  preserves  an  uniform  thickness  and 
direction  like  the  other  beds  with  which  it  is  associated.  In 
general,  I  take  this  to  be  the  bed  which  Mr.  Townsend*  notices  as 
hard  and  rubbly,  and  found  in  descending  the  hills  from  Everly  to 
the  vale  of  Pewsey.  It  has  also  been  observed  by  Mr.  Warburton 
at  Marlborough. 

I  have  never  been  able  to  observe  any  strong  line  of  separation 
betwixt  the  clunch  and  the  succeeding  stratum  of  gault  on  which' 
it  rests.  I  believe  they  pass  by  degrees  into  each  other.  The 
lower  beds  of  clunch  become  more  sandy,  and  gradually  assuijae 
the  nature  of  an  argillaceous  loam.  In  the  next  observable  stage 
of  transition,  the  mass  assumes  a  greenish  grey  colour,  and  a 
plentiful  admixture  of  dark  green  sand  is  uniformly  dispersed 
through  its  substance.  At  the  same  time  it  contains  numerous 
irregular  dark  brown  nodules  of  a  ferruginous  indurated  marl. 
At  length  these  foreign  matters  disappear,  the  mass  becomes 
uniforqi  and  ends  in  the  bluish  clay  or  argillaceous  marie  called 

*  A  Character  of  Moses,  yoI.  1,  page  08. 
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^ault«  This  occarrence  of  green  sand  in  the  confines  of  the  two 
beds  was  first  noticed  by  Mr.  Warburton  at  the  brick  pits  near  the 
Cattle  hilly  from  which  he  inferred  that  it  always  takes  place  under 
the  tsaae  circumstances :  an  inference  which  is  borne  out  by  the 
testimony  of  the  most  experienced  brickmakers  about  Camfaridge» 

I  dm  ^  a  loss  where  to  class  the  bed  of  sand  and  sandstone 
which  lies  over  the  gault  at  £ly^  and  forms  in  some  measure  die 
"elevation  on  which  that  ^city  stands.  It  contains  particles  of  greea 
sandy  but  not  in  8u£Bcient  quantity  to  be  characteristic*  It  is 
principally  a  <:oncret)e  of  sUiceous  sandy  with  ^mall  rounded  frag* 
ments  of  ironstone  and  quartz  pebbles :  tlie  bed  is  from  dght  to 
twelve  feet  in  thickness,  and  perhaps  an  alluvial  deposit 

It  ts  unnecessary  to  trouble  the  Society  with  an  enumenKfion  of 
^U  the  organic  remains  that  are  to  be  found  in  the  clunch  or  chalk 
heds>  thej  ase  in  general  the  same  as  occur  in  other  parts  of  the 
kingdom  where  the  chalk  formation  presents  itselE  Of  die 
Temains  c£  fish  we  find  dieir  teediy  bony  palates,  and  in  many 
cases  their  brown  scales  not  much  altered.  Cornua  ammoais  occur 
aud  some  bivalves  apparently  of  4^e  chama  imd  mytilus  genera. 
Of  tl^  former  genus  I  have  found  the  haliotidea  very  disrinct^ 
The  anomia  ter^ratula  occurs  in  the  beds  at  Reach.  In  the 
vegetable  kingdom  the  fruit  cones  of  Cherry  Hinton  deserve  a 
particular  notice.  As  nearly  as  Woodward's  time  this  fossil  had 
attmcted  the  attention  of  naturalists,  and  two  very  perfect  speci- 
mens in  his  coUecdon  appear  to  put  their  vegetable  origin  beyond 
^oubt.  In  confirmation  of  this  c^inion,  I  beg  to  refer  to  a  fossS 
in  the  collection  which  I  hav^  the  honor  to  transmit,  which  I  met 
with  at  the  same  pit^  and  seems  to  be  the  impression  of  a  branch 
of  some  vegetable  o£  the  fix  tribe,  with  the  linear  leaves  surround* 
ing  it. 
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Birch  Hxll^  near  Walsall^  in  Staffordshire. 


By  Arthue  Aikin^  Esq.  Secretary  to  the  Geological  Soci<&iy. 
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.zIlLTHOUGH  several  instances  have  eome  under  luy  personal 
notice  iti  Shropshire  and  the  adjacent  counties,  of  the  occurrence  of 
trap  r6ck  hi  connection  t«ith  the  coal-formation,  yet  in  all  thes6 
Cases  the  ttaj)  either  fotms  the  basts  on  which  the  coal  strata  rest,  ot^ 
is  incumbent  on  them ;  of,  in  the  form  of  dykes,  fills  up  the  frac- 
ttrrcSs  or  fitults.  Being  informed  however  by  Mr.  James  (one  of 
the  membeti  6f  oar  Society)  that  a  bed  of  trap  had  been  pierced 
through  in  sev^al  paces  in  a  colliery,  at  Birch-hill  near  Walsall  id 
6tafibrdshire,  Which  has  lately  come  Into  his  possession,  t  took  an 
opporturtlty  of  tislting  the  spot  In  the  course  of  the  last  summer, 
and  beg  leave  to  lay  before  the  Society  the  result  of  my  examination* 
On  my  arrival  I  found  that  the  lower  part  of  the  works  (in 
which  the  bed  of  trap  is  situated)  was  not  as  yet  sufficiently  freed 
from  water  to  admit  of  actual  inspection ;  but  being  furnished  with 
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a  plan  of  the  colliery  and  with  registers  of  the  strata  pierced  through 
in  jinking  the  three  deepest  pits,  having  also  an  opportunity  of 
•questioning  several  intelligent  miners  who  had  themselves  worked 
in  the  colliery,  and  of  examining  many  tons  of  trap  rock  and  of 
the  adjacent  beds  which  had  been  brought  to  the  surface,  I  think 
that  there  t«^11  be  found  no  material  error  in  the  fo41owing  state- 
ment. 

The  surface  of  the  colliery  at  Birch-hill  (PI.  12.  fig.  1.)  somewhat 
exceeds  83  acres ;  and  is  itself  only  part  of  a  more  extensive  coal- 
field, the  portions  of  which  adjacent  to  the  present  colliery  have 
been  worked  out  so  long  ago  as  to  preclude  the  obtaining 
any  correct  information  concerning  them.  The  ground  rises  with 
a  very  gentle  slope  on  the  east,  falling  nearly  flat  and  becoming 
marshy  on  the  west.  On  the  south-western  edge  of  the  colliery  is 
a  low  ridge,  from  20  to  30  feet  above  the  level  of  the  marshy 
land  at  its  foot,  from  70  to  100  yards  broad,  and  extending  along 
the  southern  edge  of  the  colliery  for  3  or  4  hundred  yards^  till  by 
degrees  it  coalesces  with  the  general  slope  of  the  land,  and  is  no 
longer  distinguishable.  This  ridge  is  named  the  ^reen  rock  fault, 
and  forms  the  separation  between  the  Birch  hill  colliery  and  ai; 
'  exhausted  one  adjacent  to  it  on  the  south.  , 

There  have  been  about  twenty  pits  sunk  at  different  times,  mor^ 
than  half  of  which  are  in  the  south-western  angle  of  the  colliery } 
not  one  of  these  has  reached  the  bottom  of  the  coal-fornxation,  an4 
therefore  the  rock  upon  which  it  rests  is  unknown :  I  apprehen4 
however  (from  the  general  analogy  of  this  part  of  the  country)  that 
the  fundamental  rock  is  floetz-limestone. 
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The  following  is  a  list  of  the  strata  in  pit  B,  from  the  surface 
the  greatest  depth  that  has  been  hitherto  attained,  viz,  216  feet. 


to 


1. 

2. 
3. 
4. 


5. 

7. 
8. 


9. 


11. 

12. 
13. 
14. 
15. 

16. 


17. 
18. 
19. 
20. 


21. 


I 


Soil  and  grayd , 

Blue  and  grey  cltineh  with  balls  and  measures  of  ironstone 

Coal  (not  worked) 

Clonch  mixed  with  Ironstone,  and  including  a  bed  of  the 
same  15  inches  thick 

The  open-work,  and  the  six  pits  called  by  the  miners 
Stone-pits  (marked  a^a  in  the  plan)  are  for  the  purpose  oi 
procuring  the  ironstone  contained  in  the  beds  alread) 
mentioned,  and  therefore  on  an  arerage  do  not  exceed  tht 
depth  of  54  feet. 

Coal  (not  worked)  , , 

Fire  clay    

Rock  binds  (slaty  clayey  sandstone) 

first  coal  or  Yard^coal «..'... 


The  Yard  coal  is  the  first  coal  which  has  heen  worked .: 
It  is  soft,  and  applicable  only  to  domestic  purposes  or  tc 
the  roasting  of  the  ironstone :  its  thickness  Taries  from  26 
Inches  to  a  yard.  The  three  pits  marked  d  in  the  plan  an 
sunk  into  this  tied :  their  arerage  depth  does  not  exceec 
90ieet 
Sandstone,  the  upper  part  of  the  bed  slaty^  the  lower  compact 

Strong  coal 

This  is  the  second  workable  coal ;  It  is  of  good  quality 
and  b  coaked  for  the  use  of  the  furnace. 
Alternations  of  compact  sandstone,  slaty  sandstone,  slat) 

clay,  and  clay 

Coal  and  bituminous  slate  j[not  worked} 

Brown  clay 

Sandstone  and  indurated  clay  ...^ ^.... 

Black  slaty  clay  inclosing  three  beds  of  ironstone  of  9,  3, 

and  5|  inches  in  thickness '. 

Trap  (green  rock) 


The  pits  A  &  C  are  sunk  into  the  jtrap,  the  one  to  the 
depth  of  half  a  yard,  the  other  to  the  depth  of  6efe  yards, 
but  neither  of  them  passes  through  this  bed. 

Indurated  sandstone 

Carbonaceous  slaty  clay  and  blind  coal 

Slaty  clay ,» 

Strong  hard  J)ituminous  ooal .....  ^ 

The  aboTC  two  beds  of  coal,  with  the  thin  interposed 
bed  of  slsty  day^  form  the  third  coal  which  is  worked. 

Fire  clay ^. 

The  Engine  pit,  the  Bye  pit^  and  the  pit  marked  B, 
terminate  in  this  lied. 


4' 
12 
2 

35 


38 
4 


28 
1 

11 
5 

10 
12 


3 
4 
1 

4 


Iu7 
0 
6 
0 

6 


4 

1 


2 
6 
0 
6 

10 

0 


0 
4 
5 
J5 


0 


54    O 


0 

10 

5 

0 

27 

2 

2 

2 

89     2 
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Besides  the  green-^vck  fault,  already  mentioned,  there  is  another 
which  passes  through  the  colliery  longitudinally  in  a  direction 
E.  by  S.  and  W.  by  N.  This  fault  is  a  mere  dislocation  of  the 
strata  causing  a  depression  of  72  feet  to  the  S. ;  a  smaller  fault  or 
Rider  branches  off  nearly  due  W.  from  the  larger  one  caudng  a 
further  depression  of  4  feet  in  the  strata  ■which  lie  immediately  to 
the  S.  of  it.  The  junction  of  these  two  faults  takes  place  precisely 
under  the  Furnace. 

The  beds  on  each  side  of  the  central  fault  rise  nearly  S.  at  an 
angle  of  about  6*;  but,  in  the  immediate  vicinity  of  the  green-rock 
fault,  the  second  coal  and  all  the  beds  lying  above  it  (as  far  as  they 
have  been  explored)  are  thrown  up  at  an  angle  so  rapidly  Jncreas- 
^g  as,  in  the  space  of  about  100  yards,  to  amount  to  25'. 

None  of  the  beds  are  known  to  vary  materially  in  thickness 
except  the  trap.  The  thickness  of  this  latter  in  the  Engine  pit  and 
in  the  Bye  pit  amounts  to  24  feet,  but  in  the  pit  B  it  is  diminished 
to  12  feet,  and  in  the  pit  D  which  is  sunk  down  to  the  third  coal 
the  trap  is  wholly  wanting.  The  miners  themselves  conclude 
£:om  these  facts,  and  apparently  with  reason,  that  the  bed  of  trap 
)&  merely  a  great  wedge  from  the  green-rock  fault  which  has 
intruded  itself  between  the  proper  coal  strata,  bur  is  by  no  means 
co-exlensive  with  them. 

To  the  geologist  the  circumstances  connected  with  the  relative 
situation  of  the  trap  and  with  the  state  of  the  beds  that  lie  imme- 
diately above  and  below  it  are  of  singular  interest  \  and  it  happens 
fortunately  that  the  two  most  interesting  of  these  beds,  namely  the 
Indurated  sandstone  and  the  blind  coal,  have  been  explored  to  the 
distance  of  several  yards.  This  was  effected  in  driving  a  heading 
for  TCBtUatlon  from  pit  A  to  the  pit  6»  see  section  PI.  12,  %.  3.  s 
this  heading  was  begun  in  the  first  or  yard  coal,  but  on  passing  tha 
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jghwrt  fault  (which  was  then  first  discovered)  the  mmers  found 
themselves  unexpectedly  in  the  upper  bed  of  the  third  coal  (Le.  the 
blind  coal)^  and  in  dus  they  continued  to  drive  forwards  the 
Sheading  to  pit  B,  a  distance  of  about  100  yards. 

I  now  proceed  to  a  more  particular  description  of  the  trap  and 
of  the  ac^acent  beds* 

The  colour  of  the  trap  is  a  dark  bluish  green ;  It  has  a  glimmer^ 
ing  lustre  from  the  intermixture  of  minute,  shining,  crystalline 
laminas ;  its  fracture  is  uneven,  and  it  In^dcs  into  irregular  wedge« 
dbaped  blimt  edged  fragments^  it  is  to«gh,  acquiring  a  kind  of 
polish  under  the  hammer,  moderately  hard  and  rather  heavy.  U 
attracts  very  strongly  the  magnetic  needle,  but  does  not  exhibit 
any  signs  x>f  polarity :  it  effervesces  moderately  on  being  immersed 
in  cold  dilute  tnuriatic  acid,  and  on  examination  with  a  lens 
appears  to  consist  oi  felspar,  of  calcareous  spar,  of  minute  shining 
blac^  gr^8^  and  of  a  brownish,  blackish,  and  bluish  green 
substance^  which  i  suppose  would  generally  be  considered  as  amor^ 
phous  hornblende :  it  is  to  be  remarked  however  of  this  latter  sub- 
stance that  it  exhibits  no  appearance  of  crystalline  laminae,  and  that 
if  a  piece  of  the  entire  rock  be  digested  in  boiling  dilute  nitro-^ 
:2nuriatic  acid  this  green  matter  is  almost  entirely  dissolved  with 
^conriderable  effervescence ;  and  the  stone  assumes  a  greyish  white 
colour  consisting  almost  wholly  of  crystalline  laminas  of  felspar. 

This  Orap-XM-  greenstone  is  penetrated  by  contemporaneous 
neaiiy  vertical  vdns  of  calcareous  spar,  from  the  size  of  a  mere 
thread  to  aibout  half  an  inch  in  thickness.  The  rock,  although  very 
-compact  in  its  lecent  state,  after  a  few  weeks  exposure  to  the  air, 
acquires  a  liver4>rown  colour  and  crumbles  to  pieces. 

The  daty  clay,  with  subcnrdinate  beds  of  kx)nstone,  which  lie« 
^borre  jthe  greenstone,  HScm  but  iittle  from  theconmion  alaty  ds^ 
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of  the  coal  formation.  This  however  is  by  no  means  the  case 
with  the  three  beds  that  lie  immediately  below  the  greenstone^ 
namely,  the  indurated  sandstone,  the  carbonaceous  slaty  clay,  and 
the  blind  coaU 

The  indurated  sandstone  is  of  a  yellowish  grey  colour,  dense,  com- 
pact and  ponderous  ;  it  consists  essentially  of  fine  grains  of  quartzy 
sand  and  silvery  mica,  and  cont^dns  very  slender  imperfect  veins  of 
calcareous  spar,  and  small  irregular  granular  concretions  of  ferrife- 
rous carbonate  of  lime  :  *  these  concretions  decompose  by  exposure  to 
'the  air,  and  give  the  external  surface  of  the  stone  a  brownish 
yellow  ochry  tinge.  In  th^  specimens  that  have  come  under  my 
notice,^  the  surface  of  the  greenstone  where  it  is  in  contact  with 
the  sandstone,  is  of  a  brown  colour,  and  decomposed  to  the 
depth  of  an  inch  or  more  j  but  I  have  not  observed  any  direct 
mutual  penetration  of  the  two  beds.  The  lower  part  of  the  sand- 
stone, however,  is  considerably  broken,  and  angular  pieces  of  the 
carbonaqepus  slaty  clay  (technically  called  batt)  occur,  completely 
involved  in  the  sandstone. 

The  characters  of  the  batt,  if  taken  from  that  part  of  the  bed 
where  it  is  not  covered  by  the  greenstone,  are  those  of  common 
bituminous  shale  or  soft  slaty  clay,  inclosing  seams  of  pitch  coal 
about  otie-fifth  of  an  inch  in  thickness  :  but  wherever  this  bed  is 
covered  by  the  greenstone,  the  slaty  clay  is  considerably  indurated, 
the  coal  is  also  harder  and  more  compact,  and  possesses  a  brilliant 
semi-metallic  lustre ;  and  both  the  clay  and  the  coal  are  wholly 
destitute  of  bitumen. 

Below  the  batt  lies  a  coal  four  feet  thick,  which,  where  covered 
by  the  greenstone,  has  a  shining  somewhat  iridescent  lustre ;  it  is 
entirely  destitute  of  bitumea,  and  when  put  in  the  fire  burns 
rapidly,  like  common  cinder,  diflfering  materially  in  this  respect 
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from  the  Culm  o£  South  Wales,  or  the  blind  coal  6f  Kilkenny ; 
but  where  this  coal  is  not  covered  by  the  greenstone,  it  exhibits 
the  usual  characters  of  common  bituminous  stone  coaU 

The   beds  below  this  coal  differ  in  no  material  respect  from 
similar  beds  in  other  collieries. 

Hence  it  appears  that  the  Birch-hill  colliery  presents  the  follow-^ 
ing  important  facts :  First,  the  existence  of  a  bed  of  greenstone 
interposed  betweai  the  usual  strata  of  the  coal  formation^  but  not 
co-extensive  with  them ;  and  secondly,  that  the  coal  and  bitvimi<» 
nous  shale,  where  they  are  covered  by  the  greenstone  but  protected 
from  actual  contact  with  it  by  an  indurated  sandstone  a  yard  in 
thickness,  dtfier  materially  in  many  respects,  but  chiefly  in  being 
deprived  of  bitumen,  j&om  those  parts  of  the  same  beds  where 
they  are  not  covered  by  the  greenstone*  The  works  have  not  in*-^ 
deed  been  sufficiently  opened  to  demonstrate  that  the  changes  just 
moitioned  are  strictly  co-extensive  vnth  the  greenstone,  yet  I  think 
we  may  infer  by  fair  analogy  that  such  is  the  case ;  and  that  the 
greenstone  is  necessarily  concerned  in  bringing  about  these  changes* 

Professor  Jameson,  in  his  mineralogical  account  of  Dumfriesr 
shire,  mentions  beds  of  greenstone  occurring  ia  the  independent 
coal  formation  ;  and  I  at  first  took  for  granted,  that  the  greenstone 
above  described  was  also  a  true  bed.  On  further  consideration, 
howevar,  I  am  rather  inclined  to  adopt  a  contrary  opinion,  for  the 
following  reasons : 

In  the  first  place  the  green  rock  fisiult  being  composed  of  pre- 
cisely the  same  kind  of  greenstone  as  the  bed  is,  renders  it  probable 
that  the  one  is  a  continuation  of  the  other ;  and  this  is  still  further 
confirmed  by  the  gradual  thinning  out  of  this  bed  as  it  recedes  from 
the  fault ;  for  in  the  pit  B,  the  most  distant  one  that  has  been  as 
yet  sunk  through  the  greenstone,  this  bed  is  12  feet  thick,  while  in 
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the  engine  and  bye  pits,  which  are  the  nearest  to  the  fault,  the 
same  bed  is  27  feet  thick.  The  actual  junction  of  the  greenstone 
of  the  bed  with  that  of  the  fault  has  not  indeed  been  proved,  but 
from  the  very  little  unexplored  space  at  present  between  them, 
there  can  exist  but  little  doubt  I  imagine  as  to  th&  fact.  Now, 
though  it  is  possible  that  the  outburst  of  the  greenstone  (supposing 
it  to  be  really  a  bed)  may  so  coincide  with  the  elevation  and  cur- 
vature of  the  ridge  as,  with  a  thickness  of  no  more  than  about  SO 
feet,  to  givt  the  appearance  of  a  rock  60  or  100  yards  across,  yet 
this  hypothesis  is  scarcely  consistent  with  the  rapid  increase  of  the 
angle  at  which  the  strata  above  the  greenstone  bed  are  dievated  in 
the  vicinity  of  the  green  rock  fault,  advancing  in  a  few  yards  from 
6"  to  9S.  The  absence  ^f  the  greenstone  bed  in  the  pit  D« 
though  it  16  fell  as  near  the  line  of  bearing  of  the  fault  as  the 
engine  and  bye  pits  are,  is  a  frirther  support  of  the  qpinion  that  I 
have  hazarded;  Upon  the  whole,  then,  I  am  inclined  to  conrider 
the  green  rock  fault  as  a  fissure  in  the  coal  field,  filled  up  by  green* 
stone,  and  the  supposed  greenstone  bed  as  a  wedge-shaped  pro^^ 
longation  of  the  same. 

With  regard  to  the  mode  in  which  this  and  similar  fissures  have  been 
filled,  whether  by  d^osition  of  the  constituents  of  greenstone  from 
solution  or  suspension  in  a  superincumbent  aqueous  fluid,  or  by  the 
bursting  from  below  upwards  of  earthy  matter,  either  melted  or  in 
the  state  of  boiling  hot  mud,  like  the  mud-volcanoes  of  Mexico 
and  of  the  island  of  Taman  in  the  sea  of  Asof,  I  shall  not  pretend 
to  decide. 
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.T  is  well  known  that  the  appearance  of  the  granite  in  various 
parts  of  the  valley  of  the  Tilt  afforded  to  Dr.  Hutton  one  of  the 
original  arguments  on  which  his  theory  was  founded.  Hence 
this  spot  has  acquired  among  geologists  a  sort  of  classical  celebrity, 
sufficient  to  render  it  an  object  of  interest,  independently  of  that 
which  is  excited  by  the  intricate  and  remisu'kable  disposition  of  its 
rocks.  Observations,  now  more  numerous  than  in  his  day,  have 
brought  to  light  so  many  facts  similar  to  those  which  appeared  to 
him  so  important,  that  there  is  no  difficulty  in  pointing  out  abun- 
dant instances  of  an  occurrence  once  supposed  rare.  But  having 
had  occasion  while  examining  these  rocks  to  observe  other  interest- 
ing appearances,  which  have  been  either  misapprehended  or  over- 
looked^ I  consider  that  a  notice  of  them  will  not  be  unacceptable 
to  the  Society.  The  notice  is  accompanied  by  such  specimens  and 
^  drawings  as  are  requisite  for  the  illustration  of  the  subject. 

In  describing  Glen  Tilt  I  have  been  under  the  necessity  of  differ- 
ing on  certain  points  fironi  those  who  have  preceded  me.  An  ex- 
amination of  many  of  these  points  of  difference  would  lead  to 
discussions  as  endless  as  they  would  be  fruitless,  and  give  this 
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paper  the  aspect  of  a  controversial  essay,  rather  than  of  that  to 
which  it  alone  pretends,  a  descriptive  one ;  for  vrhich  reason  I 
have  chosen  to  describe  it  precisely  as  it  appeared  to  me.  Where 
my  description  differs  from  that  of  others,  the  differences  will  be 
found  to  consist  at  times  in  a  difference  of  opinion  respecting 
the  denominations  of  rocks,  while  on  other  occasions  they  are 
much  too  great  to  admit  of  their  arising  from  a  different  use  of 
the  same  terms,  or  a  different  mode  of  contemplating  the  same 
phenomena;  they  are  differences  respecting  faicts,  and  bic  there- 
fore the  less  fit  subjects  of  discussion. 

As  the  local  circumstances  which  require  to  be  examined  before 
an  adequate  notion  can  be  formed  of  the  true  structure  of  tkis  iflh- 
terestiiig  place  occupy  a  coosiderafaie  range  of  country,  and  as 
inevitable  confusion^  would  follow  any  attempt  to  describe  the  mi-* 
neral  beds  and  their  geological  connections  in  their  as^ural  order, 
on  account  of  their  perpetual  inter£sfence  with  the  geognpycal 
disposition  of  the  ground,  I  have  chosen  to  adopt  a  geo^aphicid 
method.  In  so  doing  I  shall  the  more  readily  be  understood  as  far 
as  the  simple  specification  of  facts  goes,  and  those  who  shall 
incline  to  fellow  me  in  the  xAvestigatioa  of  this  spot  wilt  also  be 
furnished  with  a  chie  by  which  they  may  trace  the  descn|>tion,  and 
the  more  easily  confirm  or  refote,  as  it  may  happen^  that  which  i 
shall  relate.  In  the  present  state  of  geological  knowledge,  this 
method  of  proceeding  seems  absolutely  necessary.  Like  due  detail 
of  chemical  experiments  it  enables  the  reader  to  foHow  step  by 
step  the  appearances  from  which  the  general  results  have  been  de- 
duced, to  examine  the  inferences  as  they  are  drawn  from  the  phe- 
nomena, and  finally  to  determine  on  the  legitimacy  of  the  con- 
clusion. Such  inferences  or  such  general  conclusions,  as  appear 
to  me  to  result  from  a  comparison  of  these  facts  duly  approximated^ 
will  be  stated  afterwards. 
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In  examiniog  such  a  valley  as  that  which  is  the  subject  of 
the  present  papery  the  course  of  the  river,  as  well  as  the 
range*  of  hills  which  bound  it,  m^st  necessarily  enter  into  the 
history  .of  ics  geological  formation.  Where  these  are  of  similar 
structure  it  is  easy  to  comprehend  the  whole  in  one  line  of  descrip-* 
tion,  taking  the  course  of  the  river  for  a  guide.  But  in  Glen 
Tilt  a  dissimilarity  so  complete  is  observed  between  the  opposite 
mdes  of  the  valley,  and  the  numerous  and  interesting  phenomena 
which  occur  in  the  bed  of  the  stream  itself  are  so  dissimilar  to 
both,  that  it  is  impossible  to  convey  an  adequate  idea  of  the  whole 
structure  without  a  distinct  examination  of  t^  three  several  lines. 
A  perpetual  transfetence  of  the  imaginary  spectator  from  one  point 
to  another,  would  produce  as  much  confusion  in  the  narration,  as 
such  a  proceeding  in  examining  the  ground  would  obscure  the 
Judgment  and  puzzle  ihe  investigation  of  the  real  observer.  I  have 
tberelbre  chosen  %o  detail  the  examination  of  the  three  lines  se- 
parately^ and  have  commenced  with  the  river  ^s  the  most  natural 
if  not  the  most  useful  method,  describing  in  succession  the  rangies 
of  hUls,  of  which  the  lustory  is  required  to  render  the  phenomena 
which  are  to  be  seen  in  the  rivo:  intelligible. 

The  Tilt  has  its  rise  in  a  small  locli  not  far  from  ihsA  long  valley 
which  is  the  common  divisicm  of  the  waters  running  east  and  west 
t/o  join  the  Dee  on  one  hand  and  the  Tumel  on  the  other.  As  it 
enters  that  valley  it  fdls  immediatdy  into  a  line  tending  westward, 
£rom  whii^h  k  deviates  tcrwardjB  the  south-west  befi^e  its  t^mination 
in  the  Garry,  the  narrow  bottom  of  the  glen  affording  but  little 
room  Ihr  Ubscal  deviations,  ^d  its  dkrection  being  subject  to  no 
anat^ial  variation*  For  two  or  thcee  mUes  its  course  lies  so  much 
ttbrou^  alhmal  loatter  that  it  offers  aothing  to  the  spectator ;  nor 
4kiet  aaj  nutenal  &9ixae  oecur  he&xe  its  junetiQa  widi  the  Tac£ 
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Occasionally  it  may  be  seen  cutting  its  way  through  quartz  rock, 
through  schist,  and,  not  long  before  its  arrival  at  the  Tarff, 
through  beds  of  dark  bluish  limestone.  One  solitary  portion  of 
pure  white  limestone  or  marble  is  also  visible  in  this  part  of  its 
course.  Where  it  joins  the  Tarff  it  also  receives  another  stream  of 
considerable  magnitude,  flowing  from  Glen  More  and  colling  tlie 
waters  from  a  set  of  vallies  that  lie  between  the  foot  of  Cam-ree 
and  the  head  of  Glen  Femat,  as  well  as  from  those  corys  of  Ben 
Gloe  which  tend  in  this  direction. 

It  will  be  unnecessary  to  particularize  the  several  streams  which  it 
receives  during  its  course  to  the  Garry,  unless  where  their  sections 
offer  material  information  respecting  the  structure  of  the  neighbour- 
ing hills. 

Having  passed  the  Tarff  it  be^ns  to  run  in  a  more  rocky  channd, 
and  though  often,  and  for  considerable  spaces,  its  true  bed  is  con- 
cealed by  the  alluvial  matter  which  it  has  accumulated,  enough 
remains  exposed  to  excite  the  curiosity,  and  employ  no  small 
portion  of  the  time  of  a  geologist.  Although  in  enumerating  and 
describing  these  several  points  where  the  natural  bed  is  visible, 
I  have  used  all  my  endeavours  to  specify  the  particular  places 
where  they  occur,  yet  in  this  respect  the  description  will  still  be 
deficient.  Even  if  an  accurate  survey  of  the  ground  were  made, 
the  want  of  points  of  reference  in  a  valley  which  possesses  so  few 
permanent  marks  for  distances,  would  prevent  me  from  referring  to 
them  as  accurately  as  would  be  desired  by  those  who  might  vrish  to 
follow  the  same  track.  The  difficult  nature  of  the  banks,  and  the 
many  inaccessible  points  which  the  river  possesses,  combined  with 
the  dangerous  violence  of  its  waters,  frequently  also  deny  access, 
and  may  consequently  have  led  to  omissions.  Such  omissions  will 
also  be  found  to  arise  from  another  cause,  to  which  may  equally  be 
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Teferred  som€  discrepancies  and  errors  in  the  measurements  of  the 
remarkable  rocks  which  are  seen  in  its  bed.  This  cause  is  the  variable 
state  of  the  water,  which  at  times  exposing  more  or  less  of  these 
projections  in  its  bottom,  alters  their  apparent  magnitude  as  well  as 
their  number.  I  have  been  rendered  sensible  of  these  differences 
by  examining  its  course  at  different  periods,  but  since  some  con- 
fusion would  have  resulted  from  any  attempt  to  correct  the  first 
examination  which  I  made,  I  have  preferred  giving  it  as  it  was  first 
recorded,  with  the  caution  against  implicit  reliance  in  the  mea- 
surements  which  I  have  now  laid  down.  It  is  only  necessary 
to  say  that  the  observations  were  made  in  a  kind  of  medium  height 
of  the  water,  and  that  as  the  geological  consequences  are  in  no 
wise  affected  by  this  sort  of  inaccuracy,  I  held  it  unworthy  of 
correction.  The  statement  of  the  circumstance  was  however 
necessary,  lest  the  discovery  of  inaccuracies  of  thl6  nature  might 
lead  to  doubtB  with  regard  to  more  important  observations. 
The  measurement  given  in  yards  is  merely  a  rude  computation 
from  pacing,  but  it  is  fully  adequate  to  the  purposes  in  view ;  since 
neither  the  facts  nor  reasonings  can  in  any  way  be  altered  by  a 
greater  or  less  nicety  of  admeasurement. 

Descending  therefore  the  course  of  the  river  from  Poll  Tarff,  (See 
Msqj  plate  13)  the  junction  of  that  stream  with  the  Tilt,  a  large  body 
of  granite  will  be  seen  crossing  it  above  the  Shepherd's  hut,  and  a 
small  granite  vein  may  also  be  observed  above  it  at  a  little  distance. 
The  bed  of  the  river  firom  Poll  Tarff  to  this  point,  wherever  it  is  visi- 
ble consists  of  dark  blue  limestone  alternating  with  quartz  rock* 
At  the  distance  of  four  or  five  hundred  yards  from  the  burn  of 
Aldianachie,  a  large  rock  consisting  of  a  comjdicated  mixture  of 
granite  and  schist  crosses  the  Tiit  again.  I  shall  not  here  dwell 
aipon  the  circumstances  which  attend  this  mixture,  as  better  oppof^ 
tunities  of  describing  them  will  occur  hereafter^ 
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It  is  not  ^ar  below  this  place,  but  at  a  distance  which  I  have 
neglected  to  note^  that  a  great  portion  of  a  limestone  bed  will  be 
found  crossing  the  river.  It  is  much  contorted,  and  is  also  reticii^ 
iated  with  a  few  granite  veins^  Here  the  alternation  of  the  lime- 
stone with  the  quartz  rock  is  also  visible,  and  they  cross  the  river 
together.  The  limestone  is  in  this  place  uncommonly  hard,  and 
in  its  composition  very  siliceous.  Its  external  aspect  where  it 
is  worn  by  the  action  of  the  water,  is  not  much  unlike  that  of  a 
granite  or  porphyry,  and  it  has  in  fact  been  sometimes  mistaken 
for  one  or  other  of  these  rocks.  Continuing  to  descend  nothing 
remarkable  occurs  till  we  arrive  within  about  two  miles  of  Forest 
lodge,  wh^e  a  rock  like  those  last  mentioned,  traverses 
the  bed  of  the  river.  Hiis  rock  consists  of  a  great  mass  q& 
red  granite  so  mixed  with  quartz  rock  and  hornblende  schist,  that 
neither  pen  nor  pencil  can  describe  their  confusion.  Limestone 
may  be  observed  both  at  its  upper  and  lower  edge,  and  this  is 
traversed  and  reticukted  by  small  granite  veins.  The  whole  mas» 
occupies  a  space  of  about  150  yards.  It  is  proper  to  remark  here, 
that  the  blanks  which  occur  in  this  account  of  the  bed  of  the  river 
are  such  as  in  general  arise  from  its  course  being  over  a  bed  of 
alluvial  matter  which  covers  and  conceals  the  fundamental  rock, 
while  in  other  cases  they  arise  from  those  portions  of  the  natural 
bed  which  are  visible  being  trivijil  or  unimportant,  or  from  the  state 
of  the  water  which  prevented  its  bottom  from  being  seen. 

The  next,  and  of  all  perhaps  the  most  remarkable  rock  to  be 
observed  in  the  course  of  the  Tilt,  occurs  at  a  bridge  a  short  distance 
above  Forest  lodge.  A  large  mass  of  red  granite  is  first  seen  occu-^ 
pying  the  bed  of  the  river  for  a  considerable  space  both  above  and 
below  that  bridge.  Associated  with  this  mass  of  granite  are  various 
rocks,  so  disposed  and  intermingled  that  neither  description,  nor  draw- 
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ing,  nor  Bpecimeos,  can  givie  an  adequate  idea  of  their  disposition 
and    confusion.      The   drawings   which    accompany  this   paper, 
may  serve  to  illustrate  a  description  which  can  only  be  general, 
since  no  drawing,  less  in  size  than  the  rock  itsqlf  could  give  an 
accurate  representation  of  the  place.*     In  contact  with  this  great 
mass  of  granite,  which  for  a  certain  space  offers  no  very  particular 
feature,  are  seen  rocks  of  a  schistose  nature.     These  are  succeeded 
by  blue  limestone,  and  subsequently  by  schist  and  granite,  but  in 
a  state  of  disorder.so  inexplicable^  that  I  do  not  attempt  to  describe 
thdr  relative  positions.     No  appearance  of  parallelism  is  to  be  seen 
in  the  schistose  rock,  but  the  limestone,  although  much  bent  and 
twisted,^  has  the  aspect  either  of  a  complicated  vein,  or  of  the  edges 
of  a  bed  in  a  vertical  position,  the  portions  of  which  have  bcen^ 
split  asunder  and  filled  with  other  materials.    The  lamellar  form,  of 
this  limest6ne  and  its  connections  with  the  surrounding  rocks^  : 
leave  however  no  doubt  of  its  being  the  exposed  edge  of  a  bed, 
and  it  must  at  the  same  time  be  remarked  that  besides  being  placed . 
in  a  vertical  position,  the  line  of  its  course  is  at  right  angles  Qr> 
nearly  so  to  the  general  bearing  of  the  strata,  of  which  it  seems: 
once  to  have  formed  a  regular  constituent  part.     Viewing  the" 
whole  of  this  compound  mass  of  schist  and  limestone  as,  a  single 
rock,  and  the  granite  as  another,  it  is  easily  seen  on  the  most  su-- 
perficial  glance,  from  the   strong  contrast  between  the  dark  grey 
of  the  former  and  the  red   of  the  latter,. that  the  dark  rock  is 
intersected'  and    disturbed     by    innumerable    veins    of   granite. 
These  traverse  it  in  every  possible  direction,  and  are  of  various 
sizes,     the    smallest    not    exceeding    that    of   a    thread,    and 
reticulating    the   dark    rock,  in    a   most   intricate    and  amusing 

*  Vide  Plates  14,  15,  16,  17,  18.     • 
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maimer.     Such  is  the  ordii 


A-hich  has  been  talcen  by  ( 


'  view  1 

class  of  observers  of  this  rock,  as  well  as  of  all  the  other  rocks  seen 
in  Glen  Tilt.  They  have  been  looked  upon  as  mere  masses  of 
schist  intersected  by  veins  of  granite,  the  larger  bodies  of  granite 
being  considered  as  veins,  the  origin  and  direction  of  which  were  un- 
known, and  the  smaller  ones  as  ramifications  proceeding  from  them. 
A  different  class  of  observerSj  seeing  in  this  imagined  schist 
nothing  but  its  approximate  position  with  granite,  have  considered 
it  as  offering  an  example  of  the  alternation  of  these  two  rocks.  In 
whatever  way  the  different  theories  may  be  affected  by  these  dis- 
linct  views  of  this  case,  I  have  no  inclination  at  present  to  enquire. 
If  one  of  them  be  incorrect,  the  other  is  Imperfect,  and  the  object 
of  this  paper  is  rather  to  give  a  more  full  account  of  the  appear- 
ances to  be  observed  in  this  place,  than  to  renew  a  controversy  on 
the  same  grounds  on  which  it  has  already  been  agitated. 

Independently  of  such  considerations,  the  disposition  of  the 
rocks  at  this  place,  as  well  as  in  other  parts  of  the  Tilt,  are  so 
curious,  and  as  yet  so  solitary  and  new,  as  to  render  them  highly 
attractive  and  well  worthy  of  record.  It  will  however  be  seen 
hereafter,  that  the  history  of  these  several  appearances,  even  if  it 
should  not  be  supposed  to  add  any  strength  to  the  general  theory 
respecting  the  posteriority  of  granite,  serves  at  least  to  give  us  an 
accurate  idea  of  the  real  structure  of  the  valley  itself. 

The  remarkable  novelty  here  visible,  and  in  which  the  junction 
of  the  granite  with  the  superincumbent  rocks  differs  from  all  similar 
junctions  formerly  described,  is  that  of  the  interference  of  granite 
and  limestone.  The  granite  veins  which  traverse  the  schist,  pass 
equally  into  the  limestone  which  accompanies  It.  These  veins  are  oc- 
casionally of  large  size.  In  this  case  they  can  sometimes  be  traced  into 
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the  larger  mousses  of  granite  with  the  same  ease  as  when  they  traverse 
the  schist :  in  others,  however,  they  appear  both  to  originate  and  end 
in  the  limestone,  and  present  rather  the  aspect  of  detached  lumps  and 
irregular  processes  than  of  veins.*  So  confused  is  this  interference, 
that  a  fragment  of  granite  is  often  found  entangled  in  the  lime- 
stone, and  a  lump  of  the  latter  will  sometimes  be  found  intruding 
into  the  former.  The  minuter  veins  of  granite  are  generally  if 
not  always  connected  with  the  larger  pieces,  and  they  intersect  and 
reticulate  the  whole  limestone  as  they  do  the  schist,  diminishing  at 
length  to  the  thickness  of  a  leaf  of  paper  or  a  thread.  But  there  is 
a  still  more  remarkable  arrangement  of  the  limestone  and  granite. 
Parallel  to  the  limestone  bed  or  beds,  and  following  every  flexure 
and  contortion  which  it  undergoes  with  the  most  perfect  regularity, 
are  to  be  seen  narrow  lines  rising  above  the  general  surface,  and 
accompanying  the  course  of  the  bed  through  its  whole  extent.  On 
examining  them  they  are  found  to  consist  of  a  harder  substance 
which  has  resisted  the  action  of  the  water,  while  the  softer  and  in- 
termediate parts,  being  of  limestone,  have  been  dissolved  and  washed 
away.  J  The  fracture  of  the  rock  shows  that  these  are  the  edges  of 
laminse  formed  of  a  reddish  siliceous  substance  precisely  similar  to 
that  which  constitutes  the  reticulations,  and  which  firom  the  contrast 
of  Its  colour  to  that  of  the  blue  limestone  with  which  it  akemates, 
is  always  easily  distinguished. 

Having  blown  up  a  considerable  portion  of  this  rock^  I  am  enabled 
to  say  that  it  is  of  a  laminated  texture  throughout,  being  a  bed 
of  which  the  alternate  layers  are  limestone  and  that  siliceous  red 
rock  which  I  consider  as  a  modification  of  granite.  A  perfect  notion 
of  such  a  limestone  may  be  formed  by  recollecting  the  appearances 

♦  Vide  Platelf.  %  Vide  Plates  15,  16,  17. 
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of  those  laminated  limestones  which  contain  alternate  layers  of  mi- 
<:aceous  schistus  or  clay  slate. 

There  is  yet  one  other  disposition  of  these  two  classes  of  rock ; 
{his  consists  in  minute  points  or  fragments,  If  they  may  be  so  called, 
of  the  same  siliceous  matter,  inhering  in  the  limestone,  and  which 
from  their  smallness  are  scarcely  to  be  detected,  unless  where 
from  having  been  exposed  to  the  action  of  water  they  are 
found  to  give  a  rough  and  echinated  surface  to  the  calcareous  rock. 
This  appearance  is  very  widely  diffused  through  the  whole  extent 
of  the  body  of  limestone  hereafter  to  be  described,  as  ibrming  a 
great  portion  of  this  district,  wherever  it  is  found  in  the  vicinity 
of  the  great  mass  of  granhc. 

The  singularity  of  these  appearances  renders  it  proper  to  dwell  a 
little  on  them,  and  to  enquire  into  their  connections  and  probable 
origin.  Saussure  indeed  has  mentioned  a  transition  from  granite 
to  limestone,  and,  as  there  are  some  situations  in  Glen  Tilt  where 
the  limestone  in  contact  with  granite  becomes  so  siliceous  and  ;n- 
dm-ated  as  by  degrees  entirely  to  lose  it«  mlneralogical,  and  pretty 
nearly  its  chemical  character,  so  it  is  possible  that  he  may  have  met 
■with  some  similar  fact,  although  no  very  accurate  notion  can  be 
derived  from  his  account  of  it  and  consequently  no  assistance  ob- 
tained from  his  observation. 

As  I  shall  have  occasion  to  enter  fully  hereafter  into  the  minera- 
logical  description  of  this  and  of  the  other  rocks  which  occur  in 
Glen  Tilt,  and  shall  then  vindicate  the  term  granite,  which  as  a 
general  term  1  have  applied  to  it,  I  think  it  only  necessary  to  say  at 
present  that  the  mass  of  rock  above  described  as  traversing  the 
«tratified  Mcks,  is  :a  portion  of  a  more  continuous  one  which  may  be 
traced  to  the  hills  constitutiQg  the  right  hand  or  northern  boundary 


Dn  Mac  Culloch  on  the  Geology  ofGkn  Tilt.  269 

of  Glen  Tilt,  It  is  not  aa  independent  vein.  So  far  therefore  the 
geological  connection,  as  well  as  the  identity  in  mineralogical  cha- 
racter of  the  mass  of  granite  which  is  approximate  to  the  limestone 

and  schist  with  the  granite  mountains  of  the  northern  ridge,  is  in* 

■ 

disputable.     From  this  mass,  processes  or  veins  of  different  sizes 
are  seen  to  issue,  until  they  gradually  terminate,  as  I  before  said, 
in  a. thread.     As  long  as  these  veins  continue  of  a  few  Inches  in 
breadth,  tmnr  mineral  character  remains  unaltered.     As  they  dimi- 
nish, however,  the  hornblende  gradually  disappears,  although,  in 
the  cases  in  which  the  vein  traverses  hornblende  schist,  this  mine- 
ral is  increased  in  quantity,  and  the  vein  assuihes  rather  a  more  de- 
cided character  of  that  rock  which,  as  I  conceive  is  inconveni- 
ently distinguished  by  the  term  syenite.     But  the  vein  of  mixed 
quartz  and  felspar  is  the  most  common,  and  this,  as  it  continues  to 
diminish  in  size  ultimately  becomes  mere  felspar,  or  else  a  comr 
pound  of  felspar  and  quartz  so  intimate,  that  the  magnifying  glass 
discriminates  the  particles  no  longer,  and  the  wltole  is  only  distin- 
;guishable  from  common  felspar  by  its  peculiar  fracture  and  superior 
hardness.     Tins  circumstance,  the  varying  composition  of  granite 
veins,  is  not  unusual,  and  it  may  be  observed,  among  many  other 
places,  in  the  Corpach  bason  of  the  Caledonian  canal.     Now,  how^ 
ever  Inaccurate  it  may  be  in  a  mineralo^cal  jioint  of  view  to  de» 
Agnate  the  substance  which  constitutes  the  minuter  veins  by  the  term 
granite,  yet  for  the  purpose  of  geological  reasoning  it  is  unavoid- 
able, nay,  proper,  since  the  substances  have  an  absoliUe  continuity 
or  geologicEJ  identity*     It  would  be  unjust  either  by  a  misapplic4<p 
tion  of  terms,  or  an  undue  nicety  in  their  use,  to  reject  any  geo^- 
logical  argument  which  might  be  founded  on  such  a  fact  as  this. 
The  same  is  true  of  the  siliceous  laminse  found  in  the  limestone, 
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as  well  as  of  the  detached  pieces  and  small  points,  since  they  are  ab* 
solutely  identical  in  composition  with  the  smaller  reticulations. 

With  respect  to  the  limestone,  it  is  subject  to  a  variation  of  aspect 
where  it  approximates  to  the  granite  which  it  is  interesting  and  im- 
portant  to  notice.  The  colour  of  the  great  limestone  mass  is  lead 
blue  of  various  intensity,  and  its  texture  is  almost  universally 
large  grained  and  highly  crystalline.  It  is  true  that  in  some  few 
instances  it  preserves  this  aspect  in  the  situations  described,  but, 
in  the  greater  number  of  cases,  particularly  in  those  where  it  is  pe- 
netrated by  the  smaller  veins  and  where  the  beds  have  undergone 
an  elongation  or  a  contortion,  the  crystalline  texture  disappears. 
It  then  assumes  an  appearance  exactly  resembling  that  of  hornstone 
or  compact  felspar,  having  a  smooth  texture,  with  a  thin-edged 
fracture  intermediate  between  the  splintery  and  flat  conchoidal. 
I  may  as  well  add  here  that  the  schist  is  often  of  an  argil- 
laceous, but  highly  indurated,  character,  and  also  that  it  often 
passes  into  hornblende  slate,  and  this  (it  is  worthy  of  notice) 
the  more  frequently  as  it  approximates  nearer  to  the  granite. 

So  much  has  been  said  with  respect  to  the  origin  of  granite  veins, 
and  on  the  mode  by  which  their  intrusion  into  the  schistose  rocks 
which  generally  accompany  them  has  been  effected,  that  it  is  superflu- 
ous to  repeat  it,  since  nothing  new  can  be  offered  on  the  subject.  By 
whatever  mode  it  has  been  produced,  it  is  obvious  that  the  same  ex-* 
planation  will  apply  to  the  case  of  the  limestone  which  is  in- 
terstratified  with  the  schist,  as  far  at  least  as  the  veins  are  con- 
cerned, although  the  fact  itself  be  a  new  one.  But  how  has  the 
alternation  of  laminse  of  granite  with  those  of  limestone  been 
effected  ? 

It  is  necessary  here  to  anticipate  that  which  will  be  fully 
described,  and,  I  trust,  proved  hereafter  in  a  more  proper  place,  the 
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origiaal  regular  position  and  the  posterior  disturbance  of  these  stra- 
tified rocks.  The  limestone  which  is  here  visible,  is  a  portion 
of  an  enormous  series  of  beds,  which  are  to  be  found  in  a 
regular  position  occupying  the  left  ridge  which  bounds  Glen 
Tilt,  interstratified  with  quartz  rock  and  with  different  varieties 
of  schist.  This  regularity  of  position  is  destroyed  wherever 
these  beds  come  in  contact  with  the  mass  of  granite  which  oc- 
cupies the  ^flght  ridge  before  mentioned.  Consequently,  the 
limestone  involved  in  the  schist  and  granite  now  under  review, 
is  a  portion  of  a  bed  the  original  position  of  which  is  perverted 
and  lost.  Are  we  now  to  suppose  that  this  bed  of  limestone  was 
originally  deposited  in  its  present  form  with  alternating  layers 
of  granite  ?  Admitting  that  the  reticulating  veins  have  been  the 
consequence  of  a  posterior  intrusion,  this  cannot  possibly  be 
true  of  the  laminae,  as  independently  of  the  difficulties,  or  im- 
possibility as  it  may  more  properly  be  called,  of  such  a  pro- 
cess, it  is  plain  that  the  simultaneous  flexure  and  contortion  of 
the  laminated  mass  is  the  result  of  the  disturbance  produced  by  the 
granite  veins,  and  consequently  that  it  was  deposited  before  the 
intrusion  of  those  veins.*  Must  we  then  allow  that  there  are 
cases  where  granite,  or  a  matter  resembling  it^  has  been  deposited 
like  schist  and  bedded  limestones  from  solution  or  suspension  in  a 
fluid  ?  In  the  mean  time,  however,  the  igneous  hypothesis  respect- 
ing granite  may  perhaps  allow  of  another  mode  of  explaining  this 
appearance.  It  is  conceivable  that  a  mass  consisting  of  alternate 
layers  of  micaceous  or  argillaceous  schist  and  limestone,  a  com- 
pound of  which  abundant  examples  are  seeti  in  the  immediate 
vicinity  of  the  rock  under  review,  might  be  so  acted  on  by  heat 

♦  Vide  Plates  16,  17t 
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as  to  admit  of  the  conversion  of  its  siliceous  layers  into  the  substance 
now  found  interstratified  in  the  limestone,  while  this  latter  resisting 
as  it  is  well  known  to  do,  any  change  from  the  application  of  heat 
under  such  circumstances,  might  undergo  no  other  affection  than 
that  softening  which  has  led  to  its  flexure  and  contortion. 

The  remaining  appearances  to  be  seen  at  this  rock  are  more  cu-» 
rlous  as  adding  to  the  unexampled  confusion  of  the  whole  mass^ 
than  as  offering  any  thing  very  new  to  the  geolo^st  W  addition  to 
that  which  has  been  already  detailed. 

Among  the  remaining  substances  entangled  in  this  confusion,  a 
large  vein  of  felspar  is  the  most  remarkable.  Its  course  is  not  long, 
nor  does  it  appear  to  have  any  connection  with  the  granite.  It  varies 
in  colour  through  this  limited  extent,  being  sometimes  whitej  at 
other  times  of  a  pink  or  dead  lilac  hue,  and  in  some  few  places 
greenish.  This  latter  colour  seems  to  proceed  from  a  mixture  of 
epidote,  which  mineral  is  found  in  other  parts  of  the  rock  in  thin 
veins  accompanying  the  granite  and  colouring  the  schist.  Some 
massive  garnet  is  also  to  be  seen  involved  among  the  other  substances, 
and  it  seems  principally  connected  with  the  limestone.  In  a  few 
cavities  there  occur  crystals  of  flesh  coloured  calcareous  spar,  but  so 
incomplete  from  the  narrowness  of  the  spaces  in  which  they  have 
crystallized,  that  I  could  not  assign  their  figure.  This  I  believe 
completes  the  catalogue  of  the  minerals  found  in  this  singular  place. 

The  granite  is  again  seen  crossing  the  river  between  this  bridge 
and  Forest  Lodge,  and  near  it  lies  a  body  of  quartz  rock  which  is 
evidently  a  continuation  of  some  beds  which  may  be  observed  in  the 
hill  above. 

About  300  yards  below  the  Lodge  it  crosses  the  stream  again,  and 
here  the  limestone  is  again  mixed  with  it.  A  set  of  beds  of  a  yel- 
lowish and  greyish  colour,  resembling  some    varieties    of  foreign 
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marble,  and  exceedinj^ly  indurated,  may  be  seen  occupying  a  space 
of  about  twenty  feet.    If  a  careless  view  of  these  beds  be  taken,  they 
will  be  found  to  offer  what  appears  for  the  space  of  about  ten  feet, 
to  be  an  alternation  of  granite  in  a  very  regular  disposition  with 
limestone.    It  has  been  mistaken  for  a  real  alternation.     If  this  rock 
be  more  carefully  examined  it  will  be  evident  that  it  consists  of  a 
mere  fragment,  and  that  it  is  abruptly  cut  off  where  it  meets  the 
hill  on  the  right,  by  abutting  against  the  mass  of  granite.     As  the 
lower  end  dips  under  the  water,  a  clear  view  of  that  part  was  not  to 
be  obtained  when  I  examined  it,  but  it  appeared  there  also  to  be  cut 
off  by  a  granite  vein.  *  Those  parts  therefore  of  the  granite  which 
seem  to  alternate  with  the  limestone  can  only  be  considered  as 
portions  of  veins,  the  disposition  of  which,  like  that  of  trap  veins 
in  similar  cases,   has  accidentally  coincided  with  the  direction  of 
the  limestone  beds.     If  granite  does  really  occur  in  beds,  I  know 
no  reason  to  prevent  it  from  alternating  with  limestone,  but  the 
appearance  here  is  much  too  limited,  and  too  doubtful  in  its  origin 
to  be   admitted   as  an    instance    of  such   alternation.      The  gra- 
nite which   acdompanies  this  junction    may   be  seen  in   the  bed 
of  the  river  for  seventy  or  eighty  yards,  after  which  it  disappears. 
Three  or  four  hundred  yards  of  a  blank  alluvial  space  occur  immedi- 
ately after  this,  followed  by  a  rocky  space  of  about  200  yards. 
This  rocky  portion  exhibits  the  following  alternation,  granite,  schist, 
granite,  limestone,  succeeded  by  a  general  confusion   of  all  these 
substances,  and  the  granite  which  is  in  general  limited  to  the  right 
bank,  now  crosses  to  the  left  of  the  river.     When  I  say  that  there 
is  such  an  alternation,  I  do  not  mean  that  the  several  substances  are 
bedded  in  this  order,  the  case  to  which  the  term  alternation  is  more 
properly  applied.    It  is  particularly  necessary  to  attend  to  this  remark, 
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and  to  ascertain  the  real  nature  of  this  kind  of  altcmadony  since 
It  has  been  quoted  at  different  times  as  proving  a  regular  altemadon 
between  granite  and  schist,  the  limestone,  as  it  happens,  having  been 
here  overlooked.  It  is  no  farther  an  alternation  than  because  these 
substances,  which  in  numerous  other  instances  are  confounded  and 
irregularly  mixed  together,  happen  in  this  particular  one  and  fer  a 
very  short  space,  to  have  assumed  a  disposition  accidcuitally  more  re- 
gular.* The  question  of  alternation  must  rest  on  <M!her  £icts  tbafi 
these.  A  blank  of  about  dghty  yards  follows  this  rock,  and  is  suc- 
ceeded by  one  of  the  most  remarkable  junctions  of  the  difieient  rocks 
already  described,  which  occurs  in  the  course  of  the  river.  TTie 
jnain  body  of  this  compound  mass  consists  of  white  limestone  ot 
marble,  without  any  tendency  to  that  regularly  bedded  form  which 
is  the  general  characteristic  of  the  limestone  in  Glen  Tilt.  It  is  ac- 
eompanied  by  a  small  portion  of  schist  as  wdl  as  by  a  mass -of  gnmite, 
with  both  of  which  it  is  variously  intermixed.  The  marble  itself 
is  in  most  places  of  a  pure  white,  a  fine  grain,  and  dry  aspect,  and  is 
extremely  hard.  In  some  places  it  is  of  an  ochry  colour,  and  is  in- 
terspersed by  thin  veins  of  the  same  substance,  so  as  to  resem- 
ble some  of  the  palest  and  worst  specimens  of  that  marble  known 
by  the  name  of  Giallo  Antico«  The  schist  which  accompanies  it  is 
arenaceous  and  of  a  bluish  colour,  and  the  granite,  both  in  the 
larger  masses  and  in  the  ramifications,  bears  so  near  a  resemblance  to 
that  formerly  described  that  it  is  superfluous  to  describe  it  again. 
The  veins  which  traverse  the  marble,  like  those  at  the  bridge  above- 
mentioned,  are  of  various  sizes  and  are  placed  in  every  possible  di- 
rection, but  the  ramifications  are  neither  so  numerous  nor  so  minute 
as  in  that  instance,  nor  is  there  any  appearance  of  the  laminated 

*  Vide  Plate  14, 
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structure  which  occurs  in  the  former.  Where  the  marble  is  at  the 
greater  distance  from  the  granite  it  differs  little  or  nothing  in  hard-* 
ness  or  composition  from  ordinary  specimens  of  this  substance.  But 
wherever  it  approaches  or  comes  into  contact  with  the  granite  it  be- 
comes highly  indurated,  effervesces  slowly  with  acids,  and  gives  on 
analysis  a  large  portion  of  siliceous  matter.  In  other  respects  there  is 
no  obvious  change  at  the  planes  of  contact,  and  the  union  between  the 
granite  and  limestone  is  so  slight  that  the  action  of  the  water  sepa- 
rates them.  The  union  of  the  limestone  with  the  schist  is  much 
more  intimate.  Wherever  the  gramte  traverses  both  these  sub- 
stances together^  which  is  generally  the  case  where  the  schist  is  pre- 
sent, such  a  confusion  takes  place,  that  the  boundary  of  neither  can 
be  defined,  a  troubled  mixture  and  then  a  complete  gradation  between 
these  two  rocks  being  the  result.* 

On  the  right  bank  of  the  river  above  this  rock  a  bed  may 
be  seen,  consisting  of  a  brownish  homstone,  or  rather  a  compact 
felspar,  with  a  character  somewhat  porphyritic.  It  is  one  of  that 
great  variety  of  rocks  associated  under  the  general  name  of  porphyry 
of  which  frequent  examples  occur  in  the  course  of  the  Tilt  on 
both  sides  of  the  vsdley ;  more  than  I  have  thought  it  necessary  to 
mention.  These  are  sometimes  considered  as  veins,  and  sometimes 
as  beds ;  I  believe  that  the  former  disposition  is  by  far  the  most 
common,  but  their  real  nature  is  often  so  difficult  to  ascertain  that  I 
have  been  obliged  to  abandon  the  point  in  despair.  The  present  one 
appears  to  be  a  bed. 

I  have  purposely  avoided  noticing  the  rocks  on  both  sides  of  the 
liver  which  lie  beyond  its  immediate  bed,  as  they  offer,  on  the 
right  side  at  least,  a  succession  so  mixed  and  so  confused,  that  any 
view  of  them  which  can  be  obtained  in  following  the  stream  is  nearly 

♦  Vide  Plate  19. 
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unintelligible.  I  may  only  say  that  schist,  granite,  and  quartz  rock  of 
different  aspects,  with  occasional  masses  of  porphyry,  succeed  each 
other  so  frequently  that  the  whole  might  be  considered  by  those  who 
are  prepossessed  respecting  systems  of  alternation,  as  a  demonstrable 
instance  of  this  disposition.  I  hope  to  give  a  more  correct  view  of 
their  connections  hereafter.  On  the  left  bank  I  may  also  generally 
remark  that  a  succession  of  dark  blue  lim^tone,  rarely  interrupted  by 
schist,  quartz  rock,  and  granite,  is  seen  on  the  left  bank  from  Poll 
Tarff  down  to  this  place,  and  even  beyond  it  as  far  as  Gow's  bridge. 
An  alluvial  blank  of  about  800  yards  follows  this  marble  rock^ 
which  is  succeeded  by  100  yards  or  thereabouts  of  granite ;  and 
after  150  yards  more  of  an  alluvial  space,  a  large  mass  of  rock 
for  the  space  of  200  yards  and  upwards  is  found  traversing 
and  obstructing  the  stream,  so  as  to  form  a  cascade.  This  very 
irregular  mass  t)f  jrock  consists  of  granite  and  quartz  rock 
united.  The  quartz  rock  is  of  a  peculiar  aspect,  being  of  a  bluish 
colour,  very  uniform  and  compact  and  approaching  near  to 
common  quartz  in  character,  but  still  shewing  evident  marks  of 
foliation.  It  is  disturbed  and  intersected  by  the  granite  in  a  way 
which  I  nee^  not  now  repeat.  A  thin  stripe  of  limestone  and  schist 
may  also  be  seen  interwoven  in  the  granite.  Below  the  cascade 
there  is  once  more  a  blank  alluvial  space  of  100  yards,  which  is 
succeeded  by  quartz  rock  for  about  the  same  space;  immediately 
after  which  occur  about  fifteen  yards  of  a  yellowish  and  greyish  lime- 
stone or  marble,  very  hard,  and  disturbed  and  traversed  by  granite 
in  the  way  already  described.  This  is  followed  by  a  series  of  lime- 
stone beds  for  about  200  yards,  the  first  of  which  is  blue  and  the 
last  five  or  six  of  a  yellowish  aspect :  these  are  almost  the  first 
limestone  beds  observed  in  descending  the  river  which  have  the 
same  general  dip  and  position  with  the  beds  of  the  mountain  on  the 
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the  left  hand.  But  that  position  can  only  be  called  general,  as  in 
every  instance  all  particular  or  minute  regularity  disappears  wherever 
the  limestone  beds  are  found  in  the  immediate  vicinity  of  the  gra« 
nite.  Nothing  very  remarkable  is  to  be  seen  between  this  place 
and  the  entrance  of  the  Criny.  Near  the  point  of  confluence  beds 
of  quartz  rock  are  distinctly  seen  crossing  the  river,  and  dipping 
under  the  limestone  to  which  they  are  parallel. 

Although  various  sections  of  the  hills  on  each  side  are  given  by 
the  streams  which  fall  into  the  Tilt,  few  of  them  are  suflSciently 
deep  or  explicit  when  singly  taken  to  aflford  much  information 
about  the  structure  of  the  hills.  ITie  Criny  however  presents  a 
section  of  considerable  importance,  which,  as  it  illustrates  the  views 
tfiat  I  shall  hereafter  give  of  the  i?diole  structure  of  this  glen, 
may  as  well  be  described  here.* 

The  quartz  rock  which  I  have  noticed  as  crossing  the  river,  may 
be  traced  through  the  chasm  formed  by  this  torrent,  and  it  is  found 
reposing  on  limestone,  which  is  immediately  succeeded  by  ar^Ua- 
ceous  schist.  I  am  uncertain  whether  there  is  not  a  thin  bed  of  schist 
interposed  between  the  quartz  rock  and  the  limestone,  and  I  have 
represented  such  a  one  in  the  engraved  section ;  but  it  is  not  im- 
portant, and  the  place  is  so  difficult  of  access,  while  the  confusion 
produced  by  the  waterfall  is  so  great,  that  it  is  difficult  to  make 
the  investigation  minutely.  This  alternate  arrangement  is  found 
immediately  reposing  on  the  granite,  and  the  schist  being  the  bed 
in  actual  contact  with  the  granite,  is  penetrated  by  veins  precisely 
similar  to  those  which  have  already  been  described.  The  limestone 
is  here  of  a  peculiar  character,  being  mixed  with  quartz,  some* 
dmes  in  distinct  concretions,   sometimes    in  laminas    irregularly 

«  Yid^  Plate  21.  fig.  1. 


278         Dr.  Mac  Culloch  on  the  Geology  of  Glen  TtU, 

alternating*  These  veins  originate  in  the  mass  of  granite  which 
forms  the  mountain,  and  this  observation  is  important,  as  I  shall 
hereafter  shew  that  the  granite  seen  in  the  Criny  is  a  portion  of 
the  great  central  granite  mass  which  forms  the  whole  range  of  lulls 
on  the  right  bank  of  the  Tilt. 

From  Glen  Criny  a  succession  of  schist  and  quartz  rock  is  to  be 
observed,  extending  till  within  a  few  hundred  yards  of  Gow's 
bridge ;  but  the  bed  of  the  river  being  here  inaccessible,  we  can 
only  obtain  a  general  view  of  it.  The  last  bed  of  quartz  rock  in. 
this  direction  is  immediately  followed  by  a  bed  of  limestone,  and 
this  again  is  succeeded  by  an  alternation  of  beds  of  schist,  lime- 
stone, and  quartz  rock  for  some  hundred  yards  below  that  bridge^ 
together  with  masses  of  porphyry  both  of  a  reddish  and  a  greyish 
colour,  but  whether  disposed  in  beds  or  veins  I  have  been  unable  to 
ascertain,  though  I  inugine  that  they  are  beds,  since  they  seem  to 
conform  to  the  stratified  rocks.  As  this  collective  mass  presents 
some  interesting  circumstances  it  will  require  a  more  minute  der 
tail.  , 

The  position  of  the  whole  of  these  beds  is  regular,  with  two 
very  slight  exceptions,  and  they  occupy  a  space  extending  from  320 
yards  or  thereabouts  above  Gow's  bridge  to  200  below  it. 

We  have  seen  that  all  the  irregularities  of  the  beds  take  place 
wherever  the  granite  comes  into  contact  with  them.  Here  there  is 
no  granite  present,  but,  on  the  contrary,  the  mass  of  limestone  of 
which  these  beds  form  a  part,  and  which  has  hitherto  been  found 
terminating  in  the  bed  of  the  river,  is  continued  to  the  right  hand 
ridge,  and  may  be  traced  high  up  in  the  hill,  where  the  contact  with 
the  granite  takes  place.*     The  only  exception  with  regard  to  the 

*   Vide  Section,  Plate  20.  fig.  1. 
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granite,  is  that  of  one  solitary  and  small  vein,  of  a  grey  colour,  which 
intersects  the  schist  immediately  above  the  bridge ;  the  disturbance 
however  procbioed  by  it  is  trifling*  Another  disturbance,  although 
small  in  extent,  is  very  remarkable,  though  not  unique,  since  I 
have  found  a  similar  occurrence  in  lona.  Below  the  bridge  on 
the  left  bank  a  bed  of  white  marble  is  seen  surmounted  by  a  b^d  of 
hornblende  schist.  This  is  followed  by  a  second  bed  of  the  marble 
about  two  feet  in  thickness,  of  which  the  greater  part  is  suddenly 
cut  off  at  right  angles  to  the  bed  by  a  second  mass  of  hornblende 
schist,  while  the  lower  part  continues  in  the  same  direction,  but 
bent,  and  of  the  breadth  oi  oxAy  two  or  three  inches.  The  lower 
part  of  the  mass  of  hornblende  schist,  which  thus  intersects  the 
marble,  is  also  protracted  in  a  thin  plane  continuous  with  the  thin 
part  of  the  marble  and  lying  above  it,  while  the  upper  side  of  the  same 
becomes  continuous  with  a  regular  and  thick  bed  of  the  schist 
Between  these  two  portions  of  the  schist  there  is  interposed  a  thick 
bed  of  the  marble,  which  is  therefore  included  on  three  sides  with- 
in the  hornblende  schist,  its  outer  extremity  being  cut  through  at 
right  angles  by  the  schist.  As  the  beds  dip  into  the  hill,  the 
&rther  progress  of  this  extraordinary  arrangement  cannot  be 
traced,  A  drawing  accompanies  this  description,  which  words 
can  scarcely  render  intelligible.*  The  appearance  now  described 
is  interesting,  since  it  is  connected  with  phenomena  of  no  very 
tmcommon  occurrence,  which  have  given  rise  to  mudi  controversy. 
It  is  evident  diat  bodi  the  pr<^ongation  of  the  limestcme  and  (hat  of 
the  schist  bear  a  gresft  resemblance  to  the  veins,  which,  in  thie  case 
of  granite,  may  be  traced  from  a  mass  of  that  substance  into  the 
ndghbouring  rocks:    yet  there  is  no  4oubt  diat  both  the  lime^ 

«  FidenateSS. 
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Stone  and  the  schist  are  stratified  rocks.  I  have  observed  the  same 
appearances  in  clay  slate,  and  they  are  frequent  in  the  islands  of 
Scarba  and  Jura,  where  this  substance  alternates  with  quartz  rock, 
and  where  great  contortions  of  these  rocks  have  occurred.  A  mare 
remarkable  example  occurs  in  a  rock  which  constitutes  one  of 
the  numerous  beds  of  which  Schihallien  is  composed.  This  rock 
is  a  micaceous  schist,  containing  imbedded  fragments  of  granite 
and  of  quartz  rock,  often  of  considerable  magnitude.  The  larger 
fragments  of  quartz  rock  are  sometimes  partially  split  at  ri^t 
angles  to  its  laminar  structure,  and  these  fissures  are  filled  with  the 
substance  of  the  mica  slate,  putting  on  the  same  pseudomorphous 
appearance  of  a  vein.  I  have  found  similar  veins  of  red  sandstone 
in  the  limestone  of  Arran,  and  they  have  also  been  seen  in 
trap.  But  in  a  paper  on  Kinnoul  I  have  described  and  delineated 
a  specimen  from  a  very  extensive  set  of  appearances  of  this 
nature,  where  a  schist  of  the  gray wacke  character  becomes  pro- 
longed into  ramifying  veins  in  the  interstices  of  a  trap  rock  by 
which  it  is  broken  and  disturbed.  It  is  unnecessary  therefore 
to  enter  on  the  subject  in  this  place,  but  it  will  be  sufficient  to 
say  that  such  pseudomorphous  veins  must  be  considered  as 
portions  of  the  strata,  which,  during  their  soft  or  softened 
state  have  been  forcibly  compressed  and  elongated  into  that 
form.  The  appearance  occurring  at  Schihallien  might  obviously 
be  produced  by  the  mica  while  in  a  loose  state  in  water,  falling 
into  and  occupying  the  open  spaces  of  the  fragments  deposited 
with  it;  and,  in  a  similar  manner,  rifts  in  limestone  might  have 
been  filled  by  the  loose  sand  which  formed  the  surrounding  strata. 
The  explanation  of  the  other  circumstances  which  occur  at  the 
junction  of  the  limestone  and  hornblende  schist  which  has  given 
rise  to  these  remarks,  will  be  as  obvious  to  those  who  shall  inspect 
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the  drawing  as  it  is  to  me,  and  it  is  probably  not  very  obvious  to 
any  one. 

It  is  not  far  from  this  place,  and  on  the  left  bank  of  the  river, 
that  a  greenstone  vein  may  be  seen  traversing  the  strata  at  nearly 
right  angles.  It  is  the  only  specimen  of  genuine  greenstone  which 
I  observed  in  Glen  Tilt,  and  it  appeared  to  me  to  resemble  those 
veins  which  are  found  in  Cruachan  and  in  the  neighbouring  moun- 
tains, where  they  also  frequently  assume  a  porphyritic  aspect.  Still 
however  they  differ  considerably  in  their  general  appearance  from 
those  greenstone  veins  which  are  most  usual  in  Scotland,  and  which 
are  fpund  to  predominate  in  the  vicinity  of  the  larger  formations 
of  trap  in  the  Western  islands,  and  in  many  well  known  parts  of 
the  continent  of  Scotland. 

The  great  mass  of  limestone  which  we  shall  hereafter  find 
forming  the  whole  of  the  left  boundary  of  Glen  Tilt,  is  of  a  dark 
blue  colour,  with  one  or  two  exceptions  which  I  have  already 
described  in  the  progress  down  the  river.  But  the  beds  at  this 
place  are  of  various  colours,  and  offer  some  of  the  most  beautiful 
ornamental  marbles  which  Scotland  has  yet  produced.* 

The  basis  of  nearly  the  whole  is  a  white,  rather  larger  grained, 
and  crystalline  marble.  Beds  of  this  variety  occur  in  a  pure  state, 
and  of  considerable  dimensions.  But  as  all  these'  marbles  contain 
more  or  less  of  mica,  with  which  substance  they  are  interstratified, 
the  white  colour  is  seldom  pure,  being  mottled  with  the  slight  grey 
lint  which  mica  in  similar  cases  always  produces.  It  cannot  there- 
fore be  considered  as  a  statuary  marble',  since  modern  artists,  ac- 

*  Having  p<Hnted  out  the  circiunstance  to  the  Duke  of  Atholl  two  yean  ago,  quarries 
are  now  opened  in  them,  by  which  the  numerous  yarieties  which  they  contain  have  been 
more  completely  brought  to  light  than  they  could  hare  been  by  the  operation  of  a  min^<- 
ralogist'a  hai^mef •  •      «        '. 
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quainted  with  the  beautiful  stone  of  Carrara,  have  confined  their 
labours  to  this  more  perfect  variety.  It  is  however  perfectly  appli- 
cable t©  various  architectural  as  well  as  oeconomical  objects.  A 
marble  perfectly  similar  to  it  ha:.  lately  been  imported  from 
America  for  the  same  purposes,  to  many  of  which  its  greyish  hue 
and  low  tone  of  colour  are  more  applicable  than  the  dazzling 
white  of  Carrara.  It  is  of  a  larger  grain  and  a  more  compact  tex- 
ture than  the  Pcntelic,  with  which  the  beautiful  and  interest- 
ing remains  imported  by  Lord  Elgin  have  lately  made  us  acquainted. 
But  the  Pentelic  marble,  like  that  of  Glen  Tilt,  contains  mica, 
and  from  this  contamination  arises  its  HssUe  nature,  to  which  we 
Bohappily  owe  eo  much  of  the  injury  which  these  wonderful 
■works  have  suffered.  "When  polished,  the  two  can  scarcely  be 
distinguished  from  each  other;  the  difference  in  the  size  of  their 
grains  disappearing,  and  the  grey  and  watery  stains,  with  the 
brown  stripes  of  the  micaceous  laminae,  equally  characterizing 
both. 

The  discovery  of  statuary  marble  in  the  British  dominions  hai 
been  long  a  desideratum,  but  having  already  in  the  present  volume 
discussed  this  question,  i  shall  only  briefiy  remark  that  how  much 
soever  we  may  admire  those  wonderful  sculptures  by  Phidias  which 
have  be«i  executed  in  a  marble  scarcely  diffeiing  in  colour  or  quality 
ittu&^hiA  olGXaa.  Xik,..wftatt-ga:y.;wicllaMUfed.on.eYrtmiBingilW' 
insOfCB^i of : to, SfciOrilHint i il^a- jA^-Miyyft iof  PaotriiCTO  aiifciuu||i 
vrnk^vtiAcaiAoKmcjifhtrnfUfm  aBAittoM!uaiibnn.«lcMii^ii^  Ait 
SfcifrniAtniliiMwl  iilMwiliiiUjhiiwfiiiKiteit  in«ac-titft.— ^toiwf 
that  ctmntry  acquainted  with  a  better  class  of  tnarbles.  It  wouid 
be  a  fruitless  attempt  to  introduce  the  marble  of  Glen  Tilt,  or  evea 
those  -whiter  varieties  wbich  Scotland  produces^  in  comp^tioB 
wth  the  exquisitely  beautiful  and  easily  wrought -stone  of  Canary, 


Dr.  Mac  Culloch  on  the  Geology  ofGlen^^lt.         285 

as  long  as  these  quarries  remaia  accessible  to  us.  For  that  higher 
class  of  sculpture  on  which  the  powers  of  genius  are  exerted,  the 
proportion  between  the  price  of  the  wrought  and  unwrought 
article,  (to  use  commercial  phraseology)  is  so  unequal,  that  no 
difference  in  the  value  of  the  raw  material  can  compensate  for  even 
the  most  trivial  defects  in  its  quality.  But  there  remains  even  in 
the  class  of  the  fine  arts  a  great  number  of  uses  to  which  the 
marble  of  Glen  Tilt  might  with  advantage  be  applied.  Such  are 
all  those  works  in  architectural  decoration,  in  which  absolute 
whiteness  and  uniformity  of  colour,  are  not  only  unnecessary,  but 
from  their  dazzling  effect  even  injurious.  The  subdued  tone  and 
slight  air  of  antiquity  given  to  this  marble  by  its  stained  and 
unequal  colour  would  in  these  works  render  it  of  the  greatest  use. 
Its  durability  for  the  purposes  of  interior  architecture  must  also  be 
equal  to  that  of  Carrara,  although  there  is  little  doubt  that  when 
exposed  to  the  action  Of  the  weather  it  would  like  the  Pentelic  be 
liable  to  corrosion  in  those  parts  which  abound  in  mica. 

Besides  mica,  steatite  and  noble  serpentine  are  found  mixed  with 
the  white  marble*  The  colours  of  these  substances  offer  various 
gradations  from  bright  yellow  down  to  the  darkest  sap  green. 
It  is  by  these  admixtures  that  the  green  and  white  marbles  which 
form  by  far  the  largest  portion  of  these  beds  are  produced*  The 
colours  are  so  variously  mixed,  blended,  and  dispersed  throughout 
the  stone  that  numerous  varieties  are  the  result ;  and  these  are 
forther  increased  by  the  occasional  presence  of  dark  lead  blue. 
This  mixture  of  serpentine  with  marble  is  by  no  means  uncommon 
in  Scotland.  On  the  contrary  it  may  be  said  that  all  the  white 
marbles  found  in  this  country  contain  it  id  a  greater  or  less  degree. 
It  is  common  in  the  white  marble  df  Sky  and  in  that  of  Balahulish. 
In  that  c^  Assynt  it  is  more  rare,  but  it  occurs  also  abundantly  in  a 
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white  marble  which  I  found  in  Glen  Fernat,  not  far  from  the 
junction  of  the  Brerachan  with  the  Airdle.  The  well  known 
ancient  green  marbles  owe  that  colour  to  the  samte  admixture, 
which  indeed  in  the  Egyptian  green  and  the  Verde  antico,  is  such 
that  the  calcareous  matter  is  overpowered  by  the  serpentine.  The 
aspect  of  the  green  marble  of  Glen  Tilt  is  however  perfectly  differ- 
ent from  that  of  any  marbles  ancient  or  modern  which  have  yet  been 
wrought,  and  it  offers  therefore  a  valuable  addition  to  the  arts  as 
well  as  a  new  commodity  to  the  list  of  our  inineral  productions. 
I  may  add  that,  with  a  similarity  of  composition,  many  specimens 
bear  a  considerable  resemblance  both  in  character  and  colour  to 
some  varieties  of  the  Cipolino  of  the  Italians.  Two  other  distinct 
varieties  of  marble  occur  where  the  cakrareous  beds  terminate.  The 
one  is  of  an  uniform  ochre  yellow,  but  of  a  much  paler  tint  than 
'  the  giallo  antico ;  the  other  is  of  a  flesh  colour  graduating  into  dark 
blue,  but  neither  of  these  beds  is  of  great  magnitude. 

The  extent  of  the  limestone  which  I  have  now  been  describing  is 
considerable.  The  mass  is  of  great  thickness,  and  from  the  obliquity 
of  its  section  a  very  large  horizontal  surface  is  exposed.  As  the 
beds  run  towards  the  north  they  may  be  traced  to  a  considerable 
distance  up  the  hill  on  the  right  of  the  river,  but  dipping  to  the 
south  they  plunge  into  the  opposite  hill  and  disappear.  Indepen- 
dently of  the  steatitical  matter  which  is  mixed  with  this  rock,  some 
interesting  minerals  are  found  imbedded  in  it.  The  beds  where 
they  come  in  contact  with  micaceous  schistus  contain  so  much  mica 
that  this  latter  becomes  at  length  the  predominant  substance,  and 
there  is  then  a  perfect  transition  from  micaceous  schist  to  marble. 
In  these  cases  it  is  raised  in  thin  flags  of  great  extent;  between 
these  flags  there  are  often  seen  beds  of  steatitical  clay,  of  a  pure 
white  or  greenish  hue,  and  often  of  considerable  thickness.     In  the 
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•same  situation  may  be  seen  thin  beds  of  a  compact  pale  green 
and  transparent  steatite,  and  irregular  lumps  of  the  same  substance 
are  frequently  found  di^rsed  about  the  beds. 

It  is  rare  to  find  distinct  pieces  of  noble  serpentine  of  any  mag- 
nitude, but  they  are  also  met  with,  and  of  a  transparency  and  green- 
ness equal  to  that  of  the  well  known  specimens  from  lona. 

Talc  of  various  colours,  white,  lead-blue  and  green  is  likewise  met 
with  among  the  marble  beds,,  but  in  small  quantity :  and  asbestus, 
although  it  is  seen  here  and  there  in  considerable  pieces,  may  also  be 
considered  rare.  But  it  produces  abundance  of  tremolite,  and  offers 
ftome  interesting  and  uncommon  varieties  of  that  beautiful  mineral. 

Of  these,  the  first  is  fibrous  and  y^ry  conjpact,  having  a  slight 
purplish  tinge,  particularly  when  viewed  according  to  the  axis  of  its 
crystallization.  It  is  imbedded  in  the  rock,  with  which  it  is  perfectly 
compacted,  presenting  on  fracture  a  small  stellated  or  a  longer 
radiated  appearance,  and  giving  a  peculiar  character  to  the  marble. 

The  next  variety  consists  erf  a  congeries  of  regular  prismatic 
crystals,  varying  from  a  tenth  to  a  sixth  of  an  inch  in  diameter. 
These  are  seldom  radiated,  but  most  commotily  form  a  dense  mass 
of  which  the  crystals  are  irregularly  interwoven  together,  and 
sometimes  Curved.  Thin  beds  of  this  are  found  between  the 
marble  beds,  and  in  some  cases  the  crystals  have  shot  in  cavities  so 
as  to  present  terminations,  which,  however  formerly  complete,  have 
been  spoiled  by  the  action  of  tlie  water  on  th^nu 

It  is  well  known  to  mineralogists  that  many  substances  when  found 
in  the  earth  are  in  a  soft  state,  and  only  acquire  induration  whea 
removed  from  their  native  beds.  If  we  are  to  believe  Patrin  the  same 
is  true  even  of  the  beryL  It  is  so  with  the  tremolite  which  I  have 
now .  described,  which  is  exceedingly  soft  and  flexible  when  first' 
up,  but  hardens  after  some  days  of  desiccation.    The  asbestus  takea 


286         Dr.  Mac  Culloch  on  the  Geology  of  Glen  TiU. 

which  I  found  here  is  likewise  so  soft  that  it  may  be  wrought  into 
a  paste  with  the  fingers,  but  it  acquires  in  a  few  days  a  hardness 
equal  to  that  of  fir  wood.  I  have  observed  the  same  fact  in  the 
disthene  which  1  collected  at  Boharm  in  Bamffshire.  It  is  worthy 
of  remark  that  the  reapplication  of  water  does  not  restore  these 
minerals  to  their  flexible  state.  We  have  yet  to  learn  the  chemical 
explanation  of  (his  circumstance. 

There  is  no  novelty  in  the  fact  I  have  Iiere  brought  forward, 
but  sufficient  attention  has  not  perhaps  been  paid  in  geological 
writings,  to  this  differing  condition  of  many  strata  as  they  exist  in 
the  earth,  and  after  they  have  undergone  that  change  to  more 
perfect  induration  which  they  acquire  after  being  removed  from 
their  native  places  and  exposed  to  the  air.  With  regard  to  many 
rocks  used  for  ceconomical  purposes  it  is  notorious  even  to  work- 
men. It  is  easy  to  see  how  this  circumstance  affects  many  of  the 
reasonings  which  have  been  brought  forward  on  the  consolidation 
of  s;rata ;  a  condition  of  which  we  see  perpetual  examples  before  us, 
without  any  ground  for  supposing  that  the  agency  of  heat  was 
conducive  to  that  end,  and  in  circumstances  indeed  where  no  agency 
of  heat  can  be  imagined  capable  of  producing  the  complicated 
effects  which  have  resulted.  We  are  too  little  acquainted  with  the 
chemical  laws  which  regulate  the  affinity  of  earths  in  a  state  of 
extreme  division,  to  decide  on  results  which  may  or  may  not  be 
produced  from  either  solution  or  suspen^'ion  in  water.  One  solitary 
fact  well  known  in  the  potteries  showing  the  strong  afEnlty  which 
exists  among  earths  in  such  a  state  of  extreme  division  and  suspended 
in  water,  is  sufficient  to  suggest  to  us  the  possibility  of  affinities 
s$iU  n^re  intense  existing  aOibng  earths  ici  similar  circumstances, 
when  their  prq>ortion8  perhaps  are  different,  or  where,  in  addition 
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to  a  more  minute  division,  many  of  them  may  perhaps  also  be  in 
a  state  of  solution.  On  a  small  scale  indeed  examples  of  stony 
matters  so  formed  are  not  wanting  in  nature.  Such  are  the  hard 
deposits  of  calcareous  and  other  matters  in  water  pipes,  and  in 
vessels  at  no  greater  temperature  than  that  of  boiling  water.  It 
is  easy  to  see  in  the  case  of  the  semi-indurated  strata,  and  of  the 
soft  minerals  above  described,  how  the  further  abstraction  of  the 
water  in  which  these  affinities  were  first  brought  into  action,  may 
by  increasing  them  in  consequence  of  the  nearer  ^proximation  of 
the  earthy  particles,  induce  that  stony  hardness  which  these  sub^ 
stances  acquire  in  drying. 

A  third  and  more  beautiful  variety  of  tremolite  is  also  found 
liere.  This  like  the  last  forms  thin  beds  interposed  between  those 
of  the  marble,  and  occasionally  also  entering  as  a  constituent  part 
into  the  stone.  It  is  that  well  Jcnown  variety  which  so  much 
resembles  spun  glass,  that  this  comparison  forms  the  best  description 
that  can  be  given  of  it.  It  is  generally  of  a  pure  white  colour, 
and  is  radiated  in  steUated  forms  varying  from  an  inch  to  two  feet 
in  diameter^  and  exhibiting  ^ecimens  of  uncommon  magnificence. 
I  could  not  perceive  that  any  of  the  specimens  of  this  variety  were 
so  decidedly  flexible  as  the  latter,  although  they  were  taken  from 
the  bottom  of  the  river,  bat  there  was  still  a  very  sensible  difference ' 
in  their  power  of  cutting  the  hands  and  entering  into  the  skin 
when  first  taken  up,  and  after  they  had  been  kept  for  a  few  days. 

More  rarely  the  sam^  fibrous  and  silky  variety  is  found  passing 
through  all  the  shades  of  colour,  froi^  a  pale  to  a  very  dark  sea-- 
green, and  ythese  latter  q>ecimen8  ace  particularly  marked  by  the 
crowded' and  beautiful  groups  of  their  snull  stellated  radiations. 

At  no  great  distance  from  these  bada  and  in  a  similar  position,  a 
fourth  and  hitherto  undescribed  vasifiCy  u  abo  found,  ^constituting  i. 
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bed  of  two  or  three  feet  in  thickness.  In  its  general  aspect  it  so 
nearly  resembles  a  granular  quartz  as  to  be  at  first  sight  difficultly 
distinguished  from  it.  As  it  produces  no  effervescence  with  acids, 
it  probably  contains  no  great  mixture  of  carbonate  of  lime,  and  may 
therefore  be  considered  as  a  granular  tremolite.  It  may  be  distin- 
guished from  quartz  by  its  superior  lustre,  translucency,  and  specific 
gravity,  as  well  as  by  its  inferior  hardness.  The  sp.  gr.  of  the 
specimens  which  I  tried  was  2,840. 

A  fifth  variety  is  found  in  the  same  place,  but  without  so  very 
marked  a  character  as  that  of  the  one  preceding.  It  is  foliated,  with 
a  slight  tendency  to  a  fibrous  structure,  and  forms  large  concretions 
in  the  marble.  Its  aspect  is  vitreous,  and  it  is  of  a  greenish  grey 
colour. 

Another  modification  of  this  beautiful  mineral  which  occurs  here 
can  scarcely  be  considered  of  sufficient  importance  to  constitute  a 
mineralogical  variety.  It  splits  into  thin  laminx,  of  which  the  flat 
surface  has  the  splendour  and  almost  the  uniform  smoothness  of 
white  satin,  but  on  examination  it  is  seen  to  consist  of  very  minute 
fibres  of  tremolite  interfoliated  with  very  white  and  compact  car- 
bonate of  lime.  Some  specimens  are  again  found  which  seem  to 
consist  of  a  mixture  of  tremolite  and  schiefer  spar,  a  substance  which 
is  also  found  although  but  rarely,  among  the  calcareous  beds. 

The  various  forms  indeed  under  which  the  several  mixtures  of 
tremolite  with  the  surrounding  rocks  occur  are  such  as  to  elude 
description,  and  not  a  little  to  puzzle  a  mineralogist.  I  shall  only 
enumerate  two  more  of  the  most  remarkable.  One  of  these  is  a 
compact  schistose  rock  in  which  the  union  of  the  tremolite  with  the 
Hmestone  is  so  intimate  that  it  can  onjy  be  distinguished  in  the 
first  instance  by  its  hardn^  and  specific  gravity,  as  the  eye  cannot 
detect  the  mixture^    In  die  other.the  tremolite  is  mixed  with  a  kind 
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of  steatitic  slaty  marie,  very  friable,  of  a  snow  white  colour  and 
great  specific  gravity. 

Associated  with  this  limestone  and  in  a  similar  position,  I  also 
discovered  beds  of  sahlite,  a  mineral  of  considerable  rarity  in  thi4 
country.  These  vary  in  thickness  from  two  inches  to  a  foot 
and  more,  and  are  sometimes  intimately  mixed  with  thin  laminas 
of  the  fibrous  variety  of  tremolite.  This  mineral, .  from  its  superior 
hardness,  resists  the  action  of  the  water  of  the  river  better  than 
the  limestone  does  with  which  it  is  interstratified,  and  may  there- 
fore be  distinctly  traced  projecting  from  those  beds  of  which  the 
calcareous  portions  have  been  more  or  less  worn  away. 

The  beds  of  sahlite  may  be  seen  extending  for  a  space  of  from 
fifty  to  a  hundred  yards  along  the  bank  of  the  river  at  the  same 
place.  Considerable  variety  of  aspect  occurs  throughout  their 
course,  from  a  greater  or  less  intermixture  of  calcareous  matter  with 
the  pure  sahlite.  Thus,  like  the  more  common  specimens  of  this 
mineral  it  sometimes  effervesces  with  acids,  while  in  other  cases 
it  appears  to  contain  no  uncombined  calcareous  matter.  When 
it  is  unmixed  it  resembles  at  first  sight  the  whiter  varieties  of 
felspar,  exhibiting  a  large  platy  fracture,  and  a  similar  lustre. 
In  the  angle  of  its  fragment  as  well  as  in  its  specific  gravity, 
hardness,  and  habitudes  with  the  blow-pipe,  it  perfectly  resembles 
the  better  known  varieties  of  this  mineral.  As  it  becomes  more 
and  more  mixed  with  the  calcareous  matter  its  platy  fracture  first 
becomes  less  regular  and  gradually  disappears,  the  mixed  mineral 
however  still  retaining  a  specific  gravity  greater  than  that  of  the 
neighbouring  limestone.  Its  sp.  gr.  varies  from  3,153  to  3,246,  the 
most  purely  lamellar  being  the  lightest.  It  is  invariably  white  with 
a  slight  tinge  of  grey.* 

*  I  may  here  add  that  I  hare  fonnd  thb  mineral  in  Glen  Elg,  and  in  a  similar  sitnation, 
but  exhibiting  different  colours,  the  predominant  varietj  being  snow-white,  and  the  more 
rare  one  green  :  I  have  also  found  it  in  great  variety  in  Tiree  and  Harris.  ^ 
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1  should  not  however  conclude  this  account  of  the  minerals 
which  occur  in  this  part  of  Glen  Tilt,  without  mentioning  that 
fibrous  limestone  is  also  found  in  some  of  the  rifts,  showing  a  little 
of  that  pearly  and  changeable  lustre,  for  which  the  satin  spar  is  so 
remarkable* 

I  have  thought  it  unnecessary  in  describing  cither  these  or  the 
other  rocks  which  I  have  examined,  to  particularize  the  several 
anomalous  mixtures  of  substances  which  are  found  about  them, 
since  they  are  extremely  partial  and  generally  limited  to  the  vici- 
nity of  the  junctions.  They  all  appear  to  be  of  a  mechanical 
nature,  or  at  least  to  have  resulted  from  the  same  causes  which 
produced  the  several  disturbances  already  described,  and  they  ofier 
no  particular  instruction,  while  at  the  same  time  they  can  scarcely 
be  defined  by  words. 

Quitting  these  marble  beds  and  descending  still  the  course  of 
the  Tilt,  schist,  quartz  rock,  and  limestone,  are  seen  alternating 
for  about  500  yards.  In  one  place  a  bed  occurs  in  the  quartz  rock, 
forming  a  regular  part  of  the  series,  but  composed  of  the  con- 
stituents of  granite,  these  being  sometimes  disposed  in  a  granitic 
manner,  and  sometimes  possessing  the  foliated  texture  of  gneiss. 
TTiis  is  followed  by  a  schist,  which  seems  intermediate  between  gneiss 
and  micaceous  schist,  having  the  aspect  of  the  latter  with  its 
shining  surface  and  even  foliated  structure,  but  shewing  in  the 
cross  fracture  the  grains  of  felspar  which  belong  to  the  former. 

Proceeding  further  on,  a  great  series  of  these  thin  beds  may  be 
observed,  of  which  some  on  being  broken  present  the  aspect  of 
true  granite,  inasmuch  as  the  mica  is  irregularly  placed  and  the 
laminae  of  the  rock,  however  foliated  in  position,  are  by  no  means 
foliated  in  structure.  A  fragment  so  broken  as  to  be  divested  of  its 
external  flat  form,  would  be  considered  as  a  fragment  of  granite 
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since  it  must  be  esteemed  an  essential  character  of  gneiss  that  the 
mica  should  possess  an  arrangement,  at  least  so  far  parallel,  as  to 
give  the  appearance  of  a  foliated  structure. 

As  whatever  view  we  can  take  of  this  occurrence  is  followed  bj 
important  consequences,  it  is  necessary    to  consider  it  somewhat 
more  particularly,  and  I  shall  first  examine  that  case  in  which  the 
gneiss  is  found  alternating  with  the  schist.     We  have  already  seen 
in  numerous  instances,   that  great  anomalies  take  place  in  the  aspect 
of  the  schistose  rocks,  as  well  as  of  the  limestone,  wherever  they 
approximate  to  the  granite  and  are  traversed  by  granite  veirts,  I 
must  therefore  premise  that  no  such  veins  are  seen  in  this  place. 
The  mass  of  granite  is  here  indeed  removed  to  a  considerable  dis- 
tance, and  the  schistose  beds  are  perfectly  straight  and  undisturbed. 
The  general  series  consists  of  mica  slate,  alternating  in  a  very 
irregular  manner  with  hard  argillaceous  schist  and  quartz  rock;  and 
with  a  few  beds  of  limestone.     With  these  beds  is  found  that  mi- 
caceous schist  which  contains  felspar,    and   which   will   probably 
be  considered  by  most  observers  as  a  modification  of  gneiss.     If 
then  it  be  called  gneiss,  that  rock  alternates  with  quartz  rock,  clay 
slate,  mica  slate,  and  limestone,  an  anomaly  at  variance  with  the 
almost  universally  received  doctrines  respecting  precedence  in  rocks. 
If  we  now  turn  our  attention  to  those  specimens  which  have  the  gra- 
nitic aspect,  I  may  remark  that,  however  decided  this  character  may 
be  in  some  particular  points  about  this  place,  I  shall  here  lay  no 
stress  on  it,  as  better  examples  can  be  adduced  from  the  hills  at  no 
great  distance.     Although  the  granite,  in  the  instances  which  I  shall 
enumerate,  occupies  but  a  small  space  among  the  laminae,  its  texture 
is  perfectly  granitic,  and  bears  not  the  slightest  resemblance  to  that 
of  gneiss,  since  the  mica  is  placed  in  all  directions,  and  the  portion 
in  question,  if  detached  from  the  neighbouring  parts,  could  not  be 
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distinguished  in  the  generality  of  hand  specimens  from  genuine 
granite  :  at  the  same  time  I  must  add,  that  it  bears  but  little  resem- 
blance to  veins.  The  neighbouring  rocks  furnish  abundant  ex- 
amples of  ordinary  granite  veins,  which  are  readily  distin- 
guished from  the  present  appearances  by  the  decision  of  their 
junctions,  while  in  this  case  a  regular  gradation  exists  between  the 
granite  and  the  schist,  and  no  boundary  to  the  former  can  be  as- 
signed. The  appearance  which  I  have  now  described  is  not  limited, 
as  I  have  just  said,  to  this  place :  other  examples  of  it  may  be  found. 
Besides  the  loose  specimens  of  it  which  are  to  be  observed  among 
the  transported  blocks  on  the  hills  which  bound  the  left  side  of  the 
"valley,  it  is  also  of  frequent  occurrence  through  a  large  tract  which 
extends  from  Blair  to  Dalwhinnie,  and  thence  to  the  head  of  the 
Spey.  The  specimens  seen  in  this  direction  frequently  exhibit  va- 
rious and  repeated  alternations  of  granite  and  schist,  from  the  tMck- 
ness  of  three  or  four  inches  down  to  that  of  a  quarter  of  an 
inch.  The  tract  in  question  is  wholly,  or  in  a  great  measure,  com- 
posed of  hard  argillaceous  schist,  graduating  into  schistose  quartz 
rock  and  more  rarely  into  micaceous  schist,  with  granite  veins  dis- 
persed here  and  there  through  it.  Between  the  lamina:  of  these 
6chists  the  granite  is  found  graduating  into  the  schist,  many  varie- 
ties of  coarser  or  finer  texture  appearing  in  rapid  succession 
in  the  space  of  a  few  inches.  It  is  only  by  the  comparison  of  a 
number  of  specimens  that  the  true  nature  of  the  rock  is  discovered, 
and  it  affords  a  curious  example  of  the  facility  with  which  false 
conclusions  may  be  formed  on  this  intricate  subject.  However  pa- 
rallel the  lamina:  of  granite  may  be  to  those  of  the  schist  for  a 
certain  space,  they  invariably  quit  that  direction  when  the  specimea 
is  of  sufficient  magnitude,  and  may  be  seen  holding  an  oblique 
course  through  these  laminx,  often  indeed  becoming  true  granite 
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veins  in  their  course,  and  even  crossing  the  layers  at  considerable 
angles*  A  rock  observable  at  Garviemore  illustrates  this  accident 
yrelL  Here  the  transit  of  the  granite  vein  through  the  schist  is  at 
right  angles,  and  is  attended  with  a  flexure  of  the  layers  on  each 
side  of  the  vein,  in  a  curve  directed  from  the  thickest  to  the  thinnest 
part  of  it.  At  each  side  of  the  vein  the  granite  passes  from  it  be- 
tween the  laminse  of  the  schist,  producing  a  partial  effect  similar  to 
the  more  extensive  one  above  described,  and  which  has  doubtless 
owed  its  origin  to  a  similar  cause. 

The  other  case  which  I  reserved  for  condderation,  is  that  where 
similar  beds  of  granite  are  found  alternating  with,  and  graduating 
into  quartz  rock.  This  alternation  is  visible  in  the  bed  of  the  river 
^ot  far  from  the  entrance  of  the  Mark.  But  a  much  better 
instance  occurs  in  the  hill  of  Grian^x  on  the  right  of  Glen  Tilt, 
where  the  transition  from  the  quartz  rock  to  the  granite  is  so  per- 
fect that  the  boundary  cannot  be  defined.  I  have  met  with  similar 
appearances  in  the  vicinity  of  Dalnacardoch. 

In  a  paper  which  I  presented  to  the  Society  last  year,  1  describect 
among  several  varieties  of  quartz  rock,  that,  perhaps  the  mostcomimoii 
of  all,  in  which  grains  of  felspar  are  found  mixed  with  grains  of 
quartz,  neither  of  them  being  crystallized ;  and  I  then  pointed  out 
the  distinction  between  this  rock  and  granite,  attempting  to  shew 
that  it  was  a  recomposed  rock,  and  that  it  had  been  formed  froo^ 
the  wearing  of  mcnre  ancient  granites.  Among  the  several  tran- 
sitions of  quartz  rock  into  mica  slate,  clay  slate,  &c.  I  did  dot 
notice  this  transition  into  real  granite,  as  I  had  not  then  met  with 
this  appearance  :  it  will  add  one  to  the  number  of  those  transitions. 
It  ¥nU  at  the  same  time  be  obvious,  that  it  can  in  no  respect  affect 
the  account  which  I  then  gave  of  the  na^ture  and  connections  of 
quartz  rock«    Oa  the  contzary^  as  I  \xk9»  sh^wn  that  this  rock  be- 
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longs  to  ths  eame  order  of  rocks  as  mica  slate,  and  clay  slate,  it 
will  only  serve  to  point  out  their  concurrence  in  another  common 
circumstance.  It  is  perhaps  almost  superfluous  to  say  that  the 
transition,  which  I  am  now  describing,  of  quartz  rock  into  granite, 
is  by  no  means  a  dubious  one,  and  that  it  does  not  bear  the  least 
resemblance  to  the  common  variety  above  referred  to,  which  has  so 
often  been  mistaken  for  granite.  It  is  perfectly  crystallized  through- 
out, the  felspar,  the  quartz,  and  the  mica,  having  that  aspect  and 
relation  to  each  other  which  cannot  for  a  moment  be  mistaken  by 
any  one  acquainted  with  the  characters  of  rocks.  The  aspect  of  the 
mica  alone  is  so  remarkable,  and  so  different  from  its  appearance  when 
found  in  quartz  rock,  that  it  is  sufficient  of  itself  to  distinguish  this 
modification  from  every  other.  Before  quitting  this  subject  it  is 
necessary  to  remark,  that  one  of  the  transitions  between  the  granite 
and  quartz  rock  takes  place  at  the  junction  of  the  latter  with  the 
great  body  of  granite. 

I  have  been  thus  particular  in  describing  this  singular  rock,  be- 
cause it  has  often  been  confounded  with  gneiss,  from  which  it  is 
Strongly  distinguished  in  its  mineral  character,  and  because  it  is 
important  that  a  substance  of  so  much  consequence  in  the  system  of 
rocks  as  this  is  should  have  its  relarions  accurately  ascertained,  and 
should  not  from  la.tity  of  definition  be  introduced  into  a  series 
with  which  it  has  no  geological  connection.  Many  of  the  West- 
ern islands  offer  examples  of  it  in  its  most  genuine  form. 

From  the  point  last  described,  following  still  the  course  of  the 
stream,  nothing  is  seen  for  the  space  of  a  mile  and  upwards,  but  a 
continued  succession  of  the  same  varieties  of  schist.  These  rocks  are 
also  found  occupying  the  hills  on  both  sides  of  the  glen,  as  far  as 
they  are  within  sight  of  the  river. 

If  there  are  any  other  remarkable  varieties,  or  any  peculiar  cir- 
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cumstances  connected  with  the  schist  which  forms  the  bed  of  the 
river  throughout  this  space,  they  were  concealed  from  me.  The 
channel  becomes  so  deep  and  the  sides  so  clothed  with  wood,  that 
it  is  scarcely  possible  to  examine  the  banks ;  and  the  bed  of  the 
river  itself  may  safely  be  called  inaccessible  during  nearly  the 
whole  of  its  remaining  course  to  Blair.  Within  about  two  miles 
of  Blair,  however,  at  a  point  which  is  marked  by  a  cascade 
and  a  small  bridge,  a  large  mass  of  yellow  marble  is  seen  crossing 
the  river.  It  is,  like  that  before  described,  of  an  uniform  ochre 
colour,  and  like  it,  applicable  to  architectural  uses.  Lower  down^ 
near  the  junction  of  the  Fender,  where  there  is  again  access  for  a 
short  space,  the  great  body  of  blue  limestone  is  found.  This 
may  be  traced  across  the  grounds  of  Blair,  and  in  the  bed  of  the 
Banavie,  where  it  exhibits  those  minute  reticulations  of  siliceous 
matter  which  I  have  already  described.  From  hence  it  is  again 
to  be  traced  to  the  opposite  side  of  the  Garry,  where  it  forms  a 
great  part  of  the  green  hill  of  TuUoch.  On  this  hill,  at  Invervach, 
many  of  the  beds  are  white,  and  resemble  those  already  described 
at  Gow's  bridge,  being  interlaminated  in  a  similar  manner  with 
steatitical  clay,  and  accompanied  by  mica.  But  I  have  passed  my 
proposed  boundary. 

Having  anticipated  no  more  of  the  description  of  the  two  ridges 
which  bound  Glen  Tilt,  than  was  necessary  to  understand  the 
nature  of  the  rocks  which  are  seen  in  the  bed  of  the  river,  I  must 
now  return  to  them,  taking  up  the  right  hand  ridge,  or  north 
ttde  of  the  glen,  at  the  place  where  I  have  now  stopped. 

That  portion  of  the  ridge  which  lies  firom  Blair  to  Gk)w's  bridge 
18  so  encumbered  with  wood  in  some  places,  and  offers  so  little 
interest  in  others,  that  I  am  content  to  pass  it  by  in  a  superficial 
manner,  paiticularly  as  its  more  minute  examination  would  throw 
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no  light  on  those  interesting  appearances  in  the  bed  of  the  Tilt 
from  which  it  is  so  remote,  and  which  are  the  principal  objects 
of  this  paper.  It  is  suflScient  to  say  in  general,  that  it  consists  of 
the  several  varieties  of  schist  already  noticed,  which  will  doubt- 
less  be  found  associated  both  with  quartz  rock  and  limesKme, 
and  reposing  somewhere  on  granite,  as  the  other  parts  which  I 
have  really  examined  are  found  to  do. 

On  the  declivity  of  the  hill  above  Gow's  Bridge  the  schist  and 
quartz  rock  may  be  seen  irregularly  alternating  with  each  other  and 
with  the  limestone.  On  the  hill  Stron  na  'Chro  the  green  marble 
beds  are  found  at  a  considerable  elevation,  associated,  as  they  are 
below,  with  these  rocks,  being  in  fact  the  continuation  of  that  series 
of  beds,  the  dip  of  which  however  various  in  the  quantity  of  the 
angle,  is  always  in  a  southern  direction.  A  little  higher  in  the 
hill  the  granite  occurs :  it  is  of  a  red  colour,  and  precisely  similar 
in  character  to  that  which  is  observed  throughout  the  bed  of  the 
Tilt,  and  which  I  hate  already  described. 

The  burn  Aldcriny  having  worn  a  deep  channel  in  the  rocks,  it 
is  easy  to  see  the  granite  for  a  considerable  extent  in  situ;  and  its 
connections  which  are  visible  at  the  lower  part  of  the  channel 
of  the  Criny  having  been  described  before,  I  need  not  here  repeat 
them. 

The  granite  continues  along  the  ridge  to  Grianan,  and  is  ac- 
companied by  quartz  rock,  of  which  the  connection  with  the  gra- 
nite is  unintelligible  in  the  hill,  however  it  may  hereafter  be  exf 
plained  by  comparison  with  other  observations.  This  rock  itself 
is  of  a  very  compact  and  somewhat  transparent  quartz,  containing 
irregular  grains  of  felspar :  it  breaks  in  a  flaky  manner,  and  ap- 
pears to  consist  of  beds  extended  in  a  north-easterly  direction,  and 
dipping  to  the  westward  of  north.     It  is  impossible,    however. 
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either  here  or  in  any  olhcr  instance  which  I  have  met  with,  to 
give  a  correct  description  of  the  dips  of  the  schistose  rocks  which 
occur  in  the  highlind  mountains,  without  running  into  endless 
details,  since  they  are  perpetiiallj  Varying.  It  is  perhaps  fully  as 
useless  as  it  would  be  laborious  to  the  observer  and  tiresome  to 
the  reader.  These  beds,  at  least  for  a  short  space,  lie  on  the  north- 
em  bank  of  the  granite  mass,  and  stretch  away  in  a  south-east  line 
to  Cairn  na  'Chlavhan  and  Connalach  more,  which  elevations 
consist  entirely  of  quartz  rock.  The  granite^  continues  still  visible 
to  the  eastward  in  the  direction  of  the  hills,  but  ceases  to  be  red* 
It  is  now  grey,  and  shews  a  slight  tendency  to  a  foliated  structure. 

This  peculiarity  of  structur6,  imperfectly  as  it  is  marked,  is  an 
object  of  curiosity^  I  have  already  described  a  quartz  rock  as 
passing  by  a  regular  transition  to  granite,  and  here  the  granite  in 
the  vicinity  of  the  quartz  rock  is  found  to  have  a  foliated  tendency, 
a  tendency  which  not  improbably  unites  it  at  some  point  with  the. 
quartz  rock,  although  I  did  not  discover  that  point  of  perfect 
transition.  On  the  same  summits  I  also  picked  up  a  specimen  of 
genuine  gneiss,  but  did  not  discover  whence  it  had  come. 

The  hill  of  Cbnnalach  beg  shews  a  summit  of  granite,  but  it  is 
a  small  spaice  surrounded  by  quartz  rock.  The  granite  here  passes 
into  a  variety  which,  with  the  same  general  aspect,  contains  crystals 
of  hornblende.  The  two  varieties  are  perfectly  continuous,  as  con-* 
tinuous  as  the  red  and  the  grey,  which  I  have  just  described. 

Here  then  w«  have,  as  in  numerous  other  instances,  a  con- 
firfnadon  of  the  geolo^cal  identity  of  common  grariite,  and  of  that 
which  is  considw^  as  a  separate  substance  by  the  name  of  Syenite: 
However  distinct  these  two  rocks  may  be  considered  as  cabinet 
specimetis,  tiiiere  ia  no  distinction  in  their' habits  and  connections,  nor 
have  we  any  ifeaaon  to  bdiesre  that  the  aeras  of  their  fonnatioo  are 
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different.  It  is  also  no  less  inconvenient  than  unnecessary  and  im- 
proper, that  the  designation  of  a  granite  vein,  when  on  entering  a 
schistose  rock  it  acquires  hornblende,  should  be  changed  from 
granite  to  syenite.  TTiis  mineral  ought  to  be  regarded  as  accidental, 
and  whether  present  or  absent  it  makes  no  alteration  in  the  rock 
considered  as  a  mass,  nor  can  it  alter  or  affect  the  validity  of  any 
geological  reasonings  which  may  be  deduced  from  the  relations  of 
the  granite  in  which  it  is  found,  to  other  rocks. 

It  has  with  equal  want  of  proof  been  said  that  granite  of  dif- 
ferent aspects  belonged  to  different  epochas  or  periods  of  forma- 
tion, and  we  thus  read  of  newer  and  older  granites,  as  if  mineralo- 
gists had  established  criteria  by  which  these  several  varieties  could 
be  referred  to  a  prior  or  posterior  a:ra.  If  the  connection  of  trap, 
sometimes  with  primary  rocks,  sometimes  with  those  which  con- 
tmn  animal  remains,  gives  a  support  to  these  speculations  where  the 
locks  of  this  family  are  concerned,  there  are  no  such  connections 
between  granite  and  the  surrounding  rocks  known  as  to  justify  them 
in  this  case. 

In  this  place  as  in  many  others  different  varieties  of  granite  are 
found  together,  not  forming  veins  nor  distinct  masses,  but  gra- 
duating into  each  other  by  an  indistinct  transition.  The  several 
colours  succeed  each  other  at  the  same  time  with  as  little  order  as 
do  the  aspects  and  proportions  of  the  constituent  parts. 

The  quartz  rock  appears  again  to  the  eastward  of  Connalach  beg, 
similar  in  its  aspect  to  that  one  last  named,  and  after  continuing  for 
a  few  hundred  yards,  it  is  succeeded  by  another  variety  of  granite 
of  a  small  grain  and  flesh  colour,  which  forms  a  large  mass  of  the 
mountain. 

A  superficial  view  of  this  perpettial  repetition  of  granite  and 
quartz  rock,  would  lead  to  the  false  conclusion  that  these  two  rocks 
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alternated,  and  that  quartz  rock  waa,  as  it  has  toa  often  been  con- 
sidered, a  modification  of  granite*  This  supposition  I  have  else-^ 
where  shewn  to  be  unfounded,  and.  that  this  Tock  is  a  member  of 
those  schistose  formations  which  are  found  reposing  on  granite.  I 
shall  prove  hereafter,  that  in  this  instance  also  the  apparent  alterna- 
tion of  the  quartz  rock  is  a  deception,  and  that  it  is,  like  the  lime- 
stone and  the  schist  with  which  it  really  does  alternate,  superimposed 
on  the  granite. 

I  have  in  former  papers  presented  to  the  Society,  shown  that  thi 
polarity  of  granite,  or  its  power  of  affecting  the  magnet,  is  by  no 
means  so  rare  an  occurrence  as  it  was  supposed.  I  may  add  to 
diese  observations,  that  almost  all  the  granite  found  here  possesses  thi 
same  properties.  But  as  this  is  a  question  involving  some  important 
considerations  which  would  interrupt  the  chain  of  the  present 
investigation,  I  shall  consider  it  in  a  separate  paragraph  at  the  end 
of  this  paper. 

As  I  reserved  the  mineralogical  description  of  the  granite  which 
IS  found  in  the  bed  of  the  river  in  contact  with  the  schistose  rocks, 
till  I  had  described  the  lai^er  masses  with  which  it  is  connected,  I 
shall  now  describe  it,  as  well  as  such  other  varieties  as  appear 
.worthy  of  particular  notice.  I  may  here  also  say,  that  if  a  term 
be  required  for  the  purpose  of  distinguishing  it  from  that  granite 
which  does  not  contain  hornblende,  it  may  be  called  syenitic  gra- 
nite ;  in  treating  however  of  its  geological  relations,  I  do  not  think 
it  necessary  to  adopt  so  long  a,  term,  which  it  will  be  sufficient  to 
use  whenever  it  is  requisite  to  distinguish  its  peculiar  character  as  a 
compound  rock.  One  advantage  to  be  gained  by  the  use  of  such 
a  term  will  be,  that  the  term  granite  will  thus  become  a  sort  of 
generic  term,  including  species,  or  varieties,  which  differ  from  the 
compound  of  mica,  quartz,  and  felspar,  and  of  which  there  are 
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instances  to  which  r.o  distinct  denomination  has  been  applied,  as 
this  terra  of  syenite  has  been  to  those  which  contain  hornblende. 
And  since  the  granite  of  mica,  felspar,  and  quartz,  is  sometime* 

'  found  to  contain  here  and  there  a  solitary  crystal  of  hornblende, 
with  which  in  a  series  of  gradation  those  varieties  in  which  horn- 
blende at  length  prevails  to  the  exclusion  of  the  mica  are  connected. 
It  is  impossible  to  define  the  point  at  which  granite  ia  to  end  and 
syenite  is  to  begin  :  there  is  no  difficulty  in  modifying  the  appH- 

I  cation  of  the  adjective  term.  But  another,  and  the  principal  ad- 
nntagc  arises  from  tlie  limitation  of  the  term  syenite  to  a  rock  of 
which  the  mineral  character  is  much  more  constant,  at  the  same 
time  that  it  is  in  general  very  strongly  distinguished  from  granite 
in  its  appearance.  In  its  geological  connections  also  it  did'crs  so 
widely  that  it  is  absolutely  necessary  to  remove  all  chance  of  their 
being  confounded  together,  since  this  rock  is  connected  with  the 
trap  family,  and  is  found  in  a  position  in  which  neither  granite 
nor  syenitic  granite  has  ever  yet  been  seen,  namely,  incumbent 
on  the  rocks  of  secondary  formation. 

To  proceed  to  the  description  of  the  rock  at  the  junctions  for- 
merly described.  It  consists  chie£y  of  high  red  felspar  and  white 
quartz,  of  which  the  latter  is  generally  in  the  smallest  proportion, 
the  compound  mass  containing  obscure  crystals  of  dark  green  horn- 
blende. These  are  seldom  in  large  quantity,  more  commonly 
they  are  thinly  dispersed  through  the  rock,  and  not  seldom  even  in 
the  largest  masses  of  rock  they  are  altogether  absent.  I  have  not 
observed  mica  in  any  of  the  granite  at  the  junctions  described, 
liut  in  several  parts  of  the  hills  the  same  rock,  or  one  not  to  be 
^stiogiushed  from  it  e^qept  by  ihts  circumstance,  is  found  to  con- 
tain «fHC^  togi^th^  with  honibLende,  wbicii  latter  not  nnfireqiwncly 
b«coin^  e«^tii949(l  altiogi^her  -and  tiK  ^plest  issm  of  graoitp  re* 
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'  The  various  granites  described  as  occupying  the  principal  parts 
of  the  ridge^  are  also  mixtures  of  quartz,  mica,  and  felspar,  dif- 
fering however  as  much  in  colour  and  texture  as  they  do  in  struc- 
ture; to  describe  such  varieties  is  not  possible,  were  it  useful. 
The  chief  varieties  of  the  syenitic  granites  are  found  on  the  slopes 
which  descend  to  the  Tilt,  and  they  are  almost  invariably  of  a  grey 
and  black  colour,  from  the  predominance  of  the  hornblende :  their 
texture  is  as  various  as  their  shades  of  colour,  the  crystals  of  horn- 
blende being  sometimes  very  large  and  decided,  and  imbedded  as 
it  were  in  a  paste  of  quartz  and  felspar,  while  In  other  extreme 
cases  the  minuteness  and  mixture  of  the  several  ingredients  is  such, 
that  the  constituents  can  scarcely  be  discerned.  In  these  cases  the 
specimens  have  sometimes  the  fallacious  appearance  of  the  green- 
stones <rf  the  trap  family.  They  may,  however,  be  distinguished 
from  these  by  attending  to  the  white  ingredient,  which  frequently 
consists  of  quartz  with  little  or  no  felspar,  while  in  all  cases  it  con- 
tains quartz,  a  substance  which  is  but  rarely  found  in  greenstone. 
They  may  generally  also  be  recognized  for  what  they  really  are,  by 
tracing  them  lor  some  space,  when  their  characters  will  be  found 
to  become  more  conspicuous,  either  by  the  enlargement  of  the 
constituent  parts,  or  by  the  admixture  of  mica,  a  substance  which, 
except  incidentally,  is  not  found  as  an  ingredient  of  greenstone 
properly  so  called.  These  rocks,  nke  common  granite  and  gneiss, 
fi^ueatly  contain  cpidote  as  a  constituent  incidental  part,  and  in  this 
also  they  are  distinguished  as  well  from  that  syenite  to  which  I  pro- 
pose to  Kmit  ^e  term,  as  from  the  greenstone  of  the  trap  family, 
since  epidote  is  but  very  rardy  found  among  these  latter  rocks.  They 
^e  equally  disdnguished  from  them  by  the  frequent  presence  of 
another  raineral  which;  as  well  as  the  former,  is  peculiar  to  the 
alder  roeka^  fipheM.    Tbk  ta  ^ofismH  m  jconsiderable  abundance^ 
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minute,  but  well  crystallized  and  dispersed  throughout  the  stone. 
It  is  by  no  means  uncommon  in  similar  rocks  in  Scotland,  and  oc- 
curs, among  other  places,  in  Crlfiel  as  well  as  in  Braemar ;  and  i 
may  here  add,  that  I  have  found  it  in  specimens  of  Egyptian  gra- 
nite which  contained  no  hornblende.  I  think  it  unnecessary  to 
enter  into  any  further  details  of  this  nature. 

It  is  not  far  from  the  granite  which  I  have  now  described,  that 
the  quartz  rock  with  the  transition  into  granite  which  I  have 
already  described,  occurs,  and  it  is  not  necessary  to  make  any 
further  observations  on  it  in  this  place.  At  Craig  Crocha  the  gra- 
nite again  makes  its  appearance  ;  and  here,  as  in  other  places,  it 
passes  by  a  gentle  gradation  into  syenitic  granite,  that  is,  it  con- 
tains crystals  of  hornblende. 

It  is  quite  superfluous  to  continue  the  details  of  the  structure  of 
this  ridge  with  the  same  minute  accuracy,  as  they  will  be  found 
little  else  but  a  repetition  of  those  which  have  preceded.  It 
is  not  however  the  less  important  to  give  a  general  vieva  of  the 
whole,  and  I  shall  therefore  state  it  to  as  wide  a  range  as  is  ne- 
cessary for  understanding  the  structure  of  Glen  Tilt,  and  the  true 
nature  of  the  interesting  appearances  there  visible. 

Ben  Dearg  may  properly  be  considered  as  the  most  conspicuous 
portion  of  the  granite  which  forms  the  basis  of  this  range  of  hills.  It 
is  connected  with  the  right  ridge  of  Glen  Tilt  which  I  have  now 
been  describing,  by  a  succession  of  granite  and  quartz  rock,  exactly 
similar  to  that  already  noticed.  Pursuing  the  direction  of  the  country 
across  the  Tarff  to  Caimmuir  and  the  head  of  Dee,  the  same  succes- 
sion gradually  unites  the  granite  of  this  tract  to  that  which  formt 
Caimgonn  and  Ben  Avon,  thegreat  central  granite  of  the  Grampian 
hills,  and  the  most  exteouve  tract  of  this  rock  in  ScoUaod. 

There  is  no  reason  then  to  doubt  that  the  granite  which  forms  the 
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right  ridge  of  Glen  Tilt  is  part  of  this  great  mass,  and  it  in  fact  con- 
stitutes its  termination  in  a  southern  direction.  To  ascertain  its  con- 
nection  with  the  quartz  rock,  it  is  necessary  to  compare  numerous 
observations  made  on  the  slopes  of  the  hills,  and  in  the  channels  of 
the  torrents  where  such  connections  are  visible.  I  have  ^already 
mentioned  the  very  conspicuous  junction  visible  at  Glen  Criny,  and 
k  would  be  tedious  to  repeat  the  rest  of  the  observations  from 
which  the  general  conclusion  is  drawn.  That  general  conclusion  is, 
that  the  quartz  rock  is  superimposed  on  the  granite,^  and  that  every 
instance  of  apparent  alternation  m  these  rocks  may  be  resolved  into 
this.  The  confusion  which  arises  in  the  disposition  of  these  rocks 
depends  on  two  causes,  the  discontinuous  arrangement  of  the 
quartz  rock,  and  the  irregular  protuberances,  into  which  the  surface 
of  the  granite  is  formed.  These  latter  are  the  cause  of  the 
semblance  of  alternation  before  noticed,  both  on  the  sides  of  the 
right  ridge,  and  in  the  bed  of  the  Tilt.  In  no  instance  have  I  dis- 
covered them  proceeding  to  such  a  distance  from  the  body  of  the 
granite  as  to  deserve  the  name  of  veins,  and  assuredly  they  are  not 
veins  traversing  the  main  body  of  granite,  but  on  the  contrary  por- 
tions of  its  solid  mms.  The  junctions  therefore  of  the  limestone  and 
schist  with  the  granite,  which  are  visible  in  the  bed  of  the  Tilt, 
are  not  to  be  viewed  as  consisting  in  the  passage  of  granite  veins 
through  those  rocks,  a  phenomenon  sufficiently  common  in  other 
places,  but  as  the  points  of  junction,  as  I  sludl  soon  proceed  to  show, 
between  a  great  bed  of  stratified  rocks  and  a  central  mass  of  granite. 
.  It  is  necessary  for  that  purpose  to  enquire  into  the  structure  of  the 
ieft  ridge  or  southern  side  of  Glen  Tilt 

Beginning  from  Gow's  bridge  and  ascending  the  hill  at  right  an- 

•  Vide  PI.  9K).  fif.  9. 
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gles  to  the  stream,  a  succession  of  limestone  continuous  with  that  it 
Gow's  bridge  before  described  is  found  to  a  con^derable  height  in 
the  hill.  It  will  be  useful  to  point  out  the  general  bearing  of  diis 
great  range  of  limestone.  It  crosses  the  hills  at  Lude^  tending 
towards  the  south,  whence  it  passes  through  the  Glen  of  Fin- 
castle,  and  across  the  valley  of  the  Tumd.  Limestone  is  agsdn 
seen  at  Mount  Alexander,  and  at  the  base  of  Schihallien,  from 
whence  it  appears  to  proceed  through  Glen  Lyon  to  the  side  of 
Loch  Tay ;  but  I  have  not  been  able  to  trace  any  connection  be- 
tween these  detached  places.  Eastward  it  extends  by  the  side  of  the 
Scarsough  to  Mar,  beyond  which  point  I  am  unacquainted  with  the 
country. 

To  examine  it  more  particularly.  From  Gow's  bridge  up  the 
course  of  the  Tilt  to  Forest  Lodge  it  is  seen  skirting  the  banks  of  the 
river,  and  alternating  with  schist  and  qiiartz  rock,  while  in  the  places 
formerly  described  it  joins  the  granite,  and  undergoes  those  dis- 
turbances which  I  need  not  repeat.  From  the  river  it  extends  up- 
wards to  a  height  of  many  hundred  yards  in  the  hill,  although  not 
so  exposed  that  we  can  truly  ascertain  what  alternations  it  may  un- 
dergo through  this  space.  Every  where  its  course  is  marked  by  the 
most  lively  verdure,  forming  a  strong  contrast  with  the  brown  and 
barren  aspect  of  those  hills  where  the  subsoil  is  granite  or  quartz 
rock.  Anthyllis  vulneraria,  Cistus  helianthemum,  Satyrium  bird* 
num,  and  other  plants  wluch  afiect  calcareous  soils,  are  found  on  the 
faces  of  these  green  hills. 

This  limestone  is  of  a  blueish  colour,  and  almost  always 
of  a  large  grained  fracture.  Where  it  lies  in  contact  with 
quartz  rock,  it  is  commonly  of  a  harder  texture  than  in  more 
distant  portions,  and  where  it  is  about  to  alternate  with  schist 
it    is  often  interfoliated  with   thin  laminae  of  micaceous    or    ar- 
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giUaceous  slate.  Although  dark  blue  or  grey  is  the  predominant 
colour,  it  occasionally  varies  through  different  shades  to  pale  grey 
and  greenish  grey,  and  its  texture  is  equally  liable  to  variations.  It 
is  a  pure  carbonat  of  lime  with  the  exception  of  the  colouring  in- 
gredient iron,  contsdning  no  notable  proportioi^  of  other  earths, 
except  where  it  is  intermixed  with  the  siliceous  or  argillaceous 
laminas.  The  same  is  true  of  the  white  varieties,  except  that 
where  they  are  much  mixed  with  steatite  and  serpentine  they  yield 
magnesia  upon  being  analyzed. 

The  dip  of  the  beds  is  invariably  to  the  south,  but  the  quantity 
of  that  angle  is  not  sufficiently  constant  to  render  its  measurement 
an  object  of  interest  It  seems  to  vary  from  five  to  fifty  and  even  to 
sixty  degrees..  In  one  place  and  one  only  I  observed  a  considerable 
contortion  of  the  beds,  and  in  many  others  there  are  fractures  and 
dislocations  to  be  seen.  Yet  with  such  partial  irregularities  we  may 
still  safely  consider  the  general  parallelism  and  stratification  as  regu- 
lar, and  the  dip  as  a  medium  constant  quantity  of  perhaps  twenty 
degrees.  A  few  porphyry  veins  are  found  to  traverse  these 
beds,  a^n  appearance  too  common  to  call  for  any  particular 
notice.  Nor  is  it  possible  for  want  of  marks  to  refer  to  the  places 
where  they  occur.  Contortions  similar  to  those  here  described 
are  not  unfrequent  in  Scotland,  and  they  have  been  often  sup- 
posed to  depend  on  the  vicinity  of  trap  or  granite.  They  are 
however  to  be  seen  in  many  places  where  neither  of  these  rocks  can 
be  found,  and  I  have  observed  in  the  island  of  Sky^  a  series  of  stra- 
tified rocks  of  which  the  evenness  and  parallel  horizontality  is  per- 
fect, although  they  are  traversed  by  trap  veins  of  enormous  magni- 
tude and  great  frequency.     |No  general  conclusions  therefore  re- 
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specting  a  cause  can  be  deduced'  from  these  appearances.  The  beds 
t3f  limestone  ^hich  I  have  thus  in  a  general  manner  described  on 
account  of  their  perfect  resemblance  through  their  whole  course, 
continue  with  scarcely  any  alteration  as  far  as  the  burn  of  Glenmore, 
extending  upwards  to  a  height  in  the  hill  similar  to  that  which  they 
have  at  the  western  end  of  the  ridge.  The  alternatioa  of  the  beds 
with  schist  and  quartz  rock  is  however  more  visible  on  the  sides  of 
the  Tilt  in  this  part  of  its  course ;  and  at  the  river  Aldianachie 
in  particular,  there  is  so  be  seen  an  alternation  in  this  order ;  lime- 
stone,  quartz  rock,  limestone,  schist,  limestone.*  The  beds  of 
limestone  do  not  cease  at  the  burn  of  Glenmore,  but  after 
crossing  it  they  are  less  continuously  visible,  while  at  the  same 
time  they  lose  the  almost  rectilinear  course  which  their  elevated 
edges  have  hitherto  preserved*  A  bed  of  white  marble  is  found 
among  them  at  Fealair,  and  some  rolled  stones  of  pink  marble  in 
the  channel  of  the  river  point  out  also  the  probable  existence  of  a 
bed  of  this  colour.  Alternations  of  limestone  with  quartz  rock  and 
schist  continue  to  be  seen  in  this  southern  ridge  of  Glen  Tilt 
towards  Scarsough,  but  the  pursuit  being  unnecessary  for  the  pur- 
poses of  this  paper  I  made  no  accurate  record  of  it.  It  is  to  be  re- 
gretted on  this  account  as  well  as  many  others^  that  no  geogra- 


^  Rocks  fhus  situated  hove  l)y  some  miperalogists  been  diTided  into  principal  and  subordi- 
nate beds,  but  however  this  distinction  may  occasionally  be  found  to  hold  good  with  re* 
gard  to  «ome  of  the  rocks  -so  enumerated,  yet  as  it  is  by  no  means  a  distinction  universally 
existing,  it  ought  not  to  b6  erected  into  a  general  rule,  since  it  increases  the  number  of 
an'tificial  -cBvisions,  and  ofJTers  a  conrenient  and  unmeaning  phraseology  instead  of  the  lan- 
^age  of  accurate  description.  Subordination  implying  inferiority  or  dependence,  it  should 
follow  that  the  one  rock  was  in  all  cases  either  necessarily  less  in  quantity,  or  in  some  way 
dependent  on  the  other.  The  term  interstratified^  inToWes  neither  obscurity  nor  hypo- 
tnesis,  and  is  amply  sufficient  for  the  purposes  of  description,  when  combined  with  the 
■relative  proportions  and  positions  of  the  rocks  in  question. 
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phical  Survey  of  Scotland  exists  on  which  reliance  can  be  placed. 
The  errors  are  in  fact  beyond  enumeration.  It  would  otherwise 
be  a  desirable  object  to  trace  the  real  line  of  direction  taken  up  by 
this  elevated  edge  of  limestone  through  the  long  course  I  have 
pointed  out :  but  it  must  be  reserved  for  future  examination. 

Resuming  now  the  left  hand  ridge  of  Glen  Tilt  at  the  point  where 
the  limestone  terminates,  the  remainder  of  the  task  of  description  is 
easy.  The  whole  mountain  of  Ben  Gloe  is  one  mass  of  quartz  rock, 
with  scarcely  any  notable  quantity  of  schist  ihterstratified  with  it. 
It  is  the  immediate  boundary  therefore  of  the  limestone  bed,  and 
from  the  relative  position  of  both,  it  must  consequently  be  consi- 
dered as  lying  above  the  limestone.  The  extent  of  this  rock  to- 
wards the  east  is  considerable,  since  it  stretches  into  Mar,  and  occu- 
pies a  great  part  of  Glen  Shee.  .  To  the  west  it  soon  disappears,  or 
at  least  its  continuity  is  broken,  since  on  the  west  side  of  the  Garry 
it  is  only  found  in  alternation  with  schist.  To  the  south  of  Ben 
Gloe  this  rock  is  once  more  seen  alternating  with  limestone,  which 
is  again  succeeded  by  the  mica  slate,  and  this  without  further 
changes,  except  a  gradation  into  clay  slate,  terminates  at  the  well 
known  boundary  of  the  secondary  strata  near  Dunkeld  and  Blair- 
gowrie. 

The  contortions  and  the  conglomerate  aspect  of  some  of  the  beds 
are  the  most  remarkable  circumstances  respecting  thei  quartz  rock 
of  Ben  Gloe ;  the  former  proving  that  quartz  rock,  like  the  schists 
with  which  it  b  associated,  has  been  in  a  flexible  state,  and  the  latter 
proving  beyond  doubt  the  partially  mechanical  nature  of  this  de- 
posit. Besides  these  it  produces  three  coloured  varieties  of  quartz, 
pink,  amber  brown,  and  blueish  grey;  the  former  equalling  in 
colour  the  most  beautiful  varieties  of  that  well  known  substance. 

I  have  reserved  to  thu  place  what  remains  to  be  said  concerning 
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the  rock  which  I  have  hitherto  spoken  of  by  the  general  name  of 
schist.  To  have  described  the  several  varieties  on  all  occasions 
where  the  geological  history  only  was  required,  would  have  cre- 
ated much  confusion,  as  they  rarely  maintain  the  same  character 
for  any  considerable  space.  The  most  abundant  is  a  clay  slate, 
rarely  fissile,  and  generally  of  a  very  compact  texture  and  dai^ 
blackish  blue  colour.  It  sometimes  possesses  a  glossy  and  unctuous 
surface,  and  passes  into  a  sort  of  talcaceous  schisc  It  is  often  also 
much  penetrated  with  quartz,  and  on  some  occasions  finely  interla- 
xninated  with  the  same  substance,  very  beautifully  banded  sped- 
mens  of  this  variety  occur  near  Gow's  bridge.  On  some  occa- 
sions it  becomes  intermixed  with  hornblende,  which  by  degrees 
predominating,  the  compound  passes  into  a  hornblende  schist 
^milar  to  that  which  is  so  common  in  gneiss.  This  occur- 
rence is  frequent  at  the  junctions,  and  here  also  the  schist,  even 
where  it  is  merely  argillaceous,  generally  displays  unusual  hardness. 
Hornblende  schist  is  also  found  in  beds  unconnected  with  the  clay 
slate. 

Micaceous  schist  of  aspects  infinitely  varied  is  also  found  in  this 
ridge  of  hills.  In  general  however  it  is  characterized  by  the  pre- 
dominance of  the  quartzy  ingredient,  and  in  this  way  it  passes 
into  quartz  rode  by  a  series  of  gradations  which  cannot  be  defined. 
I  have  already  had  occasion  to  speak  of  those  places  where  it  as- 
sumes the  character  of  gneiss,  and  need  not  therefore  repeat  the 
description  here.  I  have  only  to  add  that  green  fibrous  actinolite  is 
occasionally  to  be  found  in  this  micaceous  schist,  a  substance  which^ 
however  radically  identical  with  hornblende,  is  sufficiently  distin- 
guished in  its  appearance  by  characters  which  need  not  be  detailed 
here.  In  some  of  the  rolled  porphyries  which  axe  found  in  the 
hills  which  bound  this  Glen  I  have  observed  pinite.     This  mineral 
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has  not  hitherto  been  found  in  Scotland,  and  as  indeed  it  seetns  to 
have  been  as  yet  seen  in  only  one  or  two  situations  besides  the 
place  whence  its  name  is  derived,  it  will  not  be  superfluous  to 
describe  the  specimens  and  the  substance  in  which  they  are  im- 
bedded. The  base  of  the  porphyry  is  Zt  brownish  hornstone  or 
compact  felspar,  containing  numerous  crystals  of  reddish-yellow 
felspar  and  a  few  grains  of  quartz,  some  of  which  appear  to  have 
the  primitive  form  of  this  substance.  Together  with  these,  nume- 
rous crystals  of  pinite  are  imbedded  in  the  stone,  varying  in  diameter 
from  one  tenth  to  one  sixth  of  an  inch,  sometimes  of  similar 
length,  and  at  others  mere  scales.  Brongniart  describes  it  as  having 
been  found  in  porphyries,  and  I  may  add  that  the  specimens  which 
I  procured  diflfer  in  no  respect  from  the  fooeign  specimens  with 
which  I  have  compared  them. 

A  similar  porphyry,  I  may  here  say,  is  to  be  observed  in  Glen 
Shee.  Oxide  of  titanium  in  a  pulverulent  or  scaly  and  investing 
form,  is  also  to  be  seen  in  the  rifts  of  the  quartz  rock  in  Ben 
Oloe.  The  same  disposition  of  this  mineral  occurs  in  Ben*-na* 
•caitlkh,  near  Killin,  and  it  must  not  be  confounded  with  oxide 

of  iron,  the  more  common  metallic  substance  in  rifted  quartz.* 
Among  the  loose  stones  on  the  ddrts  of  Ben  Gloe  I  also  found 
a  singular  substance.  It  is  a  laminated  schist  of  which  the  basis  is 
clay  slate,  occasionally  mixed  with  hornblende  and  with  quartz^ 
and  containing  small  lamellar  and  conchoidal  scales  of  a  crystalline 
white  carbonat  of  Ume.  1  know  not  how  to  describe  this  rock 
«o  well  as  by  saying  that  the  calcareous  bodies  are  precisely  like 
fragments  of  shells,  and  that  the  whole  on  a  first  view- would. pass 
for  a  shale  containing  shells;  if  found  in  a  secondary  country  it 

*  1^  may  bere  add  that  I  have  also  obeeryed  rutMe  in  quartz  in  the  Scarsough  mountain, 
and  accompanied  by  oxiduloas  iron  in  the  micaceoiur  schfet  of  Baanoch,  %o  that  it  ii  aol  a 
mineral  in  ScotUnd* 
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would  be  thrown  aside  as  a  bad  specimen  of  such  a  rock.  I  would 
not  be  understood  to  mean  that  the  substances  in  question  are 
really  the  fragments  of  shells,  whatever  general  resemblance  they 
may  possess  ;  but  if  considered  merdy  as  crystallizations  they  are 
sufficiently  singular  to  be  worthy  of  notice,  since  nothing  analo- 
gous to  them  occurs  in  the  different  schistose  rocks  which  I  have 
examined  in  Scotland. 

One  other  rock  is  yet  deserving  of  notice  which,  although  not 
precisely  situated  in  Ben  Gloe  itself,  is  found  among  the  beds  which 
appertain  to  this  great  mass  of  quartz  rock*  It  is  viable  in  Glen 
Feman 

This  is  a  mass  of  porphyry  intermixed  with  a  mass  of  quartz  in 
such  a  manner  that  it  is  impossible  to  ascertain  precisely  the  rda^- 
tion  which  either  of  them  bears  to  the  surroimding  rocks.  There  is 
however  little  reason  to  doubt  that  the  quartz  forms  a  vein,  but  I 
suspect  that  the  porphyry  also  is  disposed  in  a  similar  manner, 
and  that  the  appearance  in  question  is  the  result  of  the  inter- 
ference of  two  veins.  In  either  case  the  porphyry  as  a  mineral 
specimen  offers  an  aspect  I  believe  as  new  as  it  is  difficult  to  explain* 
Its  basis  is  the  usual  indurated  claystone,  or  compact  felspar,  or  horn- 
stone  if  that  term  be  preferred,  which  is  the  most  common  basis 
of  the  porphyries  that  occur  among  these  strata.  It  contains  distinct 
crystals  of  felspar,  but  together  with  these,  fragments  of  quartz  are 
also  found  in  it.  These  are  most  obviously  fragments  not  crystals. 
They  are  irregular,  of  different  sizes  from  that  of  a  pea  to  that  of  an 
egg,  and  their  angles  are  sharp.  In  addition  to  that,  where  the 
porphyry  and  quartz  masses  are  in  contact  larger  fragments  are  to 
be  observed  mutually  connected  both  with  the  porphyry  and 
with  the  quartz.  Porphyry  has  generally  been  considered  as  a 
crystallized  rock,  yet  here  it  offers  the  mixed  structure  of  a  crystal- 
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£zed  and  conglomerated  one.  The  island  of  Arran  indeed  pro- 
duces some  porphyry  which  appears  to  possess  a  structure  analogous 
to  this,  inasmuch  as  grains  of  quartz  apparently  rounded,  not 
crystallized,  are  found  imbedded  in  a  common  base  with  glassy  and 
>earthy  felspar.     But  that  structure  might  admit  of  dispute* 

Such  are  the  most  remarkable  of  the  independent  facts  which  I 
have  noticed  in  this  tract  of  country.  Let  us  now,  rejecting  all 
the  minuter  features  which  accompany  this  succession  of  rocks, 
extend  our  views  over  a  wider  range,  and  attempt  to  investigate 
their  general  bearing*. 

The  most  continuous  bed  which  has  occurred  m  this  view  is  the 
limestone.  We  have  seen  that  it  is  regularly  bedded,  without 
any  material  disturbance,  with  an  elevation  somewhat  varying 
and  consequently  in  an  undulating  plane,  and  that  it  is  con- 
tinuous over  a  very  large  tract  of  country.  We  have  also  seen 
that  its  elevated  edge  is  prolonged  in  a  line  which  is  straight  for  a 
great  distance,  and  which  perhaps  may  prove  to  be  so  even 
through  a  greater  space,  when  an  accurate  survey  of  Scotland  shall 
)iave  been  produced.  It  is  therefore  the  most  regular  rock  of  the 
series  now  under  examination^  and  may  consequently  be  taken  as 
the  point  of  comparison  for  the  others  and  as  that  from  which  the 
true  relations  of  the  rocks  on  each  side  of  it  must  be  investigated. 

It  is  indifferent  to  the  object  which  I  have  at  this  moment  in 
view,  whether  the  beds  of  limestone  are  considered  as  having  been 
originally  deposited  ia  their  present  position,  or  whether  by  subse* 
x}uent  changes  they  have  been  diverted  from  one  more  horizontal. 
It  will  not  be  denied  that  they  3xc  deposited  rocks. 

If  we  now  trace  upwarda  from  this  continuous  bed  of  limestone 
ive  shall  find  that  it  is  followed  by  a  large  and  continuous  bed  of 

* 

*  yide  Map,  PUte  ll 
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quartz  rock,  and  we  have  also  seen  that  the  calcareous  beds  them- 
selves alternate  with  beds  equally  continuous  of  quartz  rock  and  of 
schist.  We  have  seen  that  the  great  mass  of  quartz  rock  is  followed 
by  a  small  bed  of  limestone^  and  that  thb  again  is  succeeded  by  nu- 
caceous  and  clay  slate,  terminating  the  series  of  the  bedded  rocks  in 
this  direcdon.  Here  then  is  an  order  of  rocks  different  from  that 
which  we  are  taught  to  believe  universal,  unce  the  micaceous  schist 
b  far  removed  from  the  granite,  and  only  follows  a  succession  of 
limestone  and  quartz  rock.  It  is  the  limestone  which  immediately 
follows  the  granite,  and  that  granite  is  probably  a  portion  of  the 
great  mass  which  forms  the  central  granite  of  Scotland. 

This  contact  of  the  limestone  and  granite  is  too  well  marked  to 
admit  of  disptite,  however,  like  many  of  the  other  remarkable  cir- 
cumstances attending  on  Glen  Tilt  it  has  been  overlooked. 

But  there  are  other  important  phenomena  which  accompany 
the  junction  of  the  limestone  with  the  granite.  Recurring  to  the 
alternations  between  the  limestone  and  the  beds  of  schist  and 
quartz  rock  with  which  it  b  continuous,  we  find  that  these  alterna- 
tions are  regular,  even,  and  defined.  But  if  we  now  trace  down- 
wards to  the  granite,  we  do  not  find  any  one  of  these  beds  conti- 
nuously in  contact  with  the  granite ;  on  the  contrary  it  b  some- 
times the  schist,  sometimes  the  quartz  rock,  sometimes  the  lime- 
stone, or  there  is  a  want  of  conformity  between  the  granite  and  the 
rocks  which  lie  above  it.  This  is  not  the  appearance  which  we 
ought  to  expect  had  the  superincumbent  strata  been  deposited  on 
the  previous  basis  of  granite.  If  the  granite  had  been  the  lowest  of 
a  series  of  deposited  rocks  and  the  basis  on  which  the  incumbent 
ones  were  precipitated  or  crystallized,  all  the  strata  which  lie  on  it 
should  have  followed  upwards  from  it  in  a  regular  order  of  succes- 
sion.    That  rock  which  was  contiguous  to  the  granite  in  one  place 
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^liould  have  been  contiguaas  to  it  every  where,  since  this  law  is  in- 
variably found  to  hold  good  among  rocks  of  which  the  stratification 
is  demonstrated.  This  observation  is  of  importance,  and  I  have 
illustrated  it  by  two  sections,  the  one  dbowing  the  fact  as  it  ac* 
tually  exists,  and  the  other  the  order  which  should  take  place  had 
the  strata  been  regularly  deposited  on  the  granite.*  In  addition  to 
the  irregiilarity  of  t!his  line  of  contact^  symptoms  of  confusion  and 
disturbance  arc  apparent,t  in  every  instance  where  the  granite  is 
actually  visible  in  contact  with  the  neighbouring  rocks.  These 
consist  in  a  general  mixture  of  all  the  stratified  rocks  with  the 
granite,  and  a  total  discomposure  of  their  regularity,  being  at  the 
same  time  accompanied  by  the  passage  of  minute  veins  from  the 
mass  of  granite  into  the  stratified  rocks.  Where  on  the  contrary 
the  beds  lie  out  of  the  immediate  vicinity  of  the  granite,  they  retain 
their  parallelism  and  regularity,  its  influence  appearing  to  extend 
to  a  very  short  distance  beyond  the  point  of  actual  contact 

The  real  structure  of  Glen  Tilt,  and  the  true  cause  of  the  ap- 
peal ances  which  have  excited  so  much  notice,  must  now  be  seen 
so  clearly  to  follow  from  the  history  of  the  rocks  which  bound  it, 
that  it  is  almost  superfluous  to  give  a  summary  view  of  the  whole. 
I  will  however  conclude  this  account  with  such  a  sketch,  illus- 
trating  it  by  a  map  and  such  sections  as  may  render  the  who^e 
more  obvious  to  those  who  may  be  inclined  to  follow  me  over  the 
4ame  tract  J  The  map  does  not  pretend  to  minute  accuracy  with 
respect  to  every  rock  t>ver  this  large  space.  It  would  have  been  in 
fact  impossible  to  have  laid  down  such  details  on  a  survey  of  this 
4tiature,  the  only  one  which  has  yet  been  jexecuted  of  this. district. § 

♦  Plate  31,  ^g.^  &  3.  .  +  Vide  Plates  14, 15, 1<J,^7, 18,  &  20  fig.  4. 

1[.  Vide.Plates  13  k  30. 
f  1  anvindebted  for  this  Map  to  the  Duke  of  AthoU,  it  being  the  sunrey  of  part  of  his 
•estate,  and  executed  by  Stobie,  the  author  of  the  General  Map  of  Perthshiie. 

Vol.  in.  5r 
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But  however  defective  and  however  misplaced  iQ  point  of  dis- 
tance many  of  the  most  remarkable  boundaries  can  scarcely  fail  of 
being,  it  is  suflSciently  accurate  in  the  general  features  for  all  geo- 
logical purposes.  The  sections  are  necessarily  general,  and  are 
given  not  as  actual  sections  of  any  particular  points,  but  as  illus- 
trative of  the  relative  superpositions  of  the  rocks. 

The  course  of  the  Tilt  may  therefore  be  considered  aft  bounded 
on  one  side  by  the  outer  edge  of  the  granite  mass  of  the  Gram- 
pians, and  on  the  other  by  the  primary  rocks  which  follow  and 
are  superimposed  on  it.  These  rocks  consist  of  an  alternation  of 
limestone,  schist,  and  quartz  rock. 

The  bed  of  the  river  is  cut  upon  the  line  of  contact  of  these  two 
separate  classes  of  rock,  lying  upon  the  surface  of  the  granite,  and 
against  the  elevated  edges  of  the  stratified  rocks. 

Its  action  has  in  various  instances  exposed  the  junction  of  the 
granite  with  the  stratified  rocksj  and  these  exposed  parts  are  the 
confused  mixtures  in  the  bed  of  the  river  which  have  already 
been  described 

Although  the  river  follows  this  line  of  junction  in  a  general 
view,  it  does  not  follow  it  so  accurately  as  always  to  keep  the 
granite  on  its  right  bank,  and  the  stratified  rocks  on  its  left. 

For  this  reason  the  stratified  rocks  are  sometimes  seen  crossing  to 
the  right  bank,  and  even  ascending  high  up  the  right  side  of  the 
hill.  The  granite  also  crosses  to  the  left  in  a  few  cases,  but  as  it 
dips  under  the  stratified  rocks  it  is  not  found  in  the  hill. 

The  Sections  which  are  given  illustrate  this  variation  and  explain 
its  cause. 

The  apparent  alternation  of  the  granite  with  the  stratified  rocks 
is  also  expluned  by  attending  to  this  arrangement. 

The  granite  masses  wluch  extend  beyond  the  general  surface  of 
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the  granite,  and  are  found  in  the  bed  of  the  river,  do  not  run  to  any 
extent  through  the  mass  of  strata.  It  is  therefore  probable  that 
they  are  not  veins,  but  simply  irregularities,  of  the  granite. 

The  junctions  of  granite  in  the  Tilt  are  not  therefore  the  transit 
of  independent  granite  veins  like  those  of  Portsoy  or  Rona,  but  the 
interrupted  portions  of  a  continued  line  of  junction  between  a  great 
surface  of  stratified  rocks,  and  an  equally  extensive  but  iriegular 
surface  of  granite. 

Wherever  this  junction  is  found,  a  complicated  disturbance  of 
the  v^hole  rocks  at  the  point  of  junction  is  seen,  and  small  veins  of 
granite  are  observed  penetrating  the  stratified  rocks. 

In  these  places  of  junction  the  granite  becomes  so  intimately 
mixed  with  the  limestone  as  to  alter  its  character,  and  wherever 
the  granite  is  in  contact  both  with  schist  and  limestone,  a  similar 
mixture  and  transition  between  those  two  substances  takes  place. 

In  all  other  cases  the  schistose  and  calcareous  rocks  preserve  both 
their  regular  disposition  and  their  ordinary  chemical  characters. 


2r2 
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I  have  reserved  for  a  separate  description  some  interesting 
circumstances  relating  to  Glen  Tilt,  because  they  are  extraneous  to 
the  general  appearances,  which  required  to  be  considered  in  one 
collective  point  of  view,  and  because  they  would  have  interrupted 
the  continuity  of  the  narrative.  The  first  of  these  is  a  deposition 
of  calcareous  matter,  which  was  pointed  out  to  me  by  the  Duke  of 
Atholl,  to  whose  unwearied  kindness  and  friendship  I  am  no  less 
indebted  for  the  facility  which  I  experienced  in  examining  this 
district,  than  the  science  of  geology  is  for  this  very  interesting  fact. 
On  the  brow  of  the  hill  above  Gow's  bridge  a  large  bed  of  shell  marie 
is  to  be  seen.  It  is  found  on  the  left  side  of  the  river  commencing 
under  a  face  of  limestone  and  extending  for  about  250  feet  or 
more  down  the  hilK  It  is  between  80  and  90  feet  wide,  and  its 
depth  seems  to  vary  from  one  foot  to  six  or  more.  This 
appearance  is  unexpected  but  it  is  not  solitary,  as  another  similar 
instance  occurs  at  the  foot  of  the  limestone  ridge  at  the  south  of 
Beti  Gloe,  as  well  as  on  the  hill  of  TuUoch  formerly  mentioned, 
but  in  neither  of  these  cases  so  well  marked  or  so  extensive  as  the 
present. 

The  formation  of  shell  marie  in  the  peat  mosses  of  Scotland  is 
I  believe  well  known  to  the  Society,  as  it  has  long  been  to  the 
agriculturists  of  Scotland.  These  deposits  are  by  no  means 
uncommon,  whether  in  the  larger  tracts  of  peat,  or  in  the  smaller  ones 
which  are  found  occupying  insulated  patches  on  those  hollows  in 
the  mountains  which  are  favourable  to  the  growth  of  this  substance. 
They  are  found  forming  beds,  generally  of  no  great  thickness,  but 
varying  from  an  inch  or  two  to  as  many  feet,  and  lying  under  the 
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coTerihg  of  peat.     The  calcareous  matter  is  commoniy  small  in  pro* 
portion  to  the  clay,  sand,  and  other  foreign  substances  which  they 
contain,  in  so  much  that  they  are  seldom  of  any  value  to  the  agri- 
culturist.  A  few  which  I  examined  were  found  to  contain  from  ten 
to  fifty  per  cent,  of  carbonat  of  lime ;  and  independently  of  the  clay 
and  sand  which  enters  into  their  composition,  they  are  usually  black- 
ened by  a  mixture  of  half  decomposed  and  carbonized  vegetable 
matter.     It  is  easy  to  perceive  from  the  flatness  of  their  surfaces  and 
their  tolerably  uniform  thickness,  that  they  have  been  formed  at  the 
bottom  of  water  in  lakes  of  different  dimensions,  which  have  been 
gradually  obliterated,  partly  by  the  influx  of  earth,  and  partly  by 
the  growth  of  those  well  known  vegetables  which  have  covered 
them  with  their  present  stratum  of  peat.    In  the  instances  which 
I  have  had  an  opportunity  of  examining,  the  shells  from  which 
this  calcareous  matter  has  originated  have  been  either  so  thoroughly 
decomposed,    or  from  their  tender  structure  so   mutilated   and 
broken,  that  I  have  never  been  able  to  collect  a  specimen  capable 
of  being  ascertained.     Other  mineralogists  however  have  examined 
the  shells  found  in  these  beds,  which  were  long  since  known  to 
the  late  Dr.  Walker,  and  of  which  an  account  has  been  given  in 
some  of  his  works. 

The  formation  in  question  is  of  a  nature  entirely  diflferent,  and 
has  never  yet  been  noticed  by  mineralogists :  its  novelty  at  least 
renders  it  a  matter  of  sonie  interest. 

Where  the  great  limestone  bed,  which  I  have  described  as 
occupying  the  southern  side  of  Glen  Tilt,  is  about  to  meet  the 
quartz  rock,  it  forms  a  range  of  small  abrupt  faces  or  scarps 
extending  in  an  interrupted  manner  for  perhaps  a  mile.  These 
may  vary  from  ten  to  thirty  feet  in  height.  In  wet  weather  small 
streams  fail  in  cascades  over  them  in  two  or  three*  distinct  places; 
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and  generally  the  surface-water  from  above  trickles  down  their 
faces.  In  these  parts,  thus  subjected  to  the  action  of  water,  the 
limestone  is  dissolved  and  deposits  here  and  there  a  white  crust  of 
carbonat  of  lime  resembling  the  usual  deposits  of  calcareous 
waters,  so  as  to  whiten  in  many  places  the  surface  of  the  rock. 
One  cascade  of  considerable  height  has  thus  left  the  marks  of  its 
intricate  course  in  the  dark  and  broken  rocks  so  perfectly,  that 
even  in  dry  weather  it  appears  to  be  always  flowing,  and  only 
a  narrow  inspection  discovers  it  to  be  an  imitation;  a  painted 
cascade  formed  by  the  hand  of  Nature.  I  have  been  the  more 
particular  in  describing  this  fact  and  its  extent,  for  the  purpose 
of  showing  that  the  marie  bed  is  not  produced  by  a  d^osition 
of  calcareous  earth  from  the  water  thus  impregnated.  Were  this 
the  case  it  should  be  found  under  the  whole  extent  of  this  range 
of  rocks,  whereas  it  is  limited  to  one  spot  and  that  one  a  point 
where  the  water  flowing  from  above  is  diverted  from  it  on  each 
hand  by  sinuosities  in  the  scarped  face.  I  do  not  assert  that 
there  is  absolutely  no  other  deposition  of  a  similar  nature  in  any 
other  place  throughout  the  great  extent  of  the  limestone  range 
of  Glen  Tilt,  but  after  a  considerable  search  I  did  not  find  any  in 
those  neighbouring  parts  where  the  surfaces  of  the  rock  were 
whitened,  and  the  greater  flow  of  water  would  have  led  me  to 
expect  it,  had  it  been  a  mere  deposit  from  water.  There  is  little 
doubt  that  a  portion  of  the  lime  contained  in  the  bed  has  been  pro- 
duced in  this  way,  hut  that  portion  must  necessarily  be  small,  or  the 
same  earth  would  be  easily  discovered  in  the  soil  of  the  immediate 
vicinity  which  lies  in  similar  situations,  which  has  nevertheless 
only  the  ordinary  aspect  of  the  whole  mass  of  soil  incumbent  on 
the  limestone.  On  examining  the  nature  of  this  deposit  it  is  found 
to  consist  of  a  substance  much  more  spungy  and  loose  than  chalk, 
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although  on  a  first  glance  strongly  resembling  its  more  friable 
varieties.  It  is  soluble  without  residuum  in  muriatic  acid.  On  a 
narrow  inspection  it  is  found  to  contain  minute  fragments  of  shells^ 
particularly  towards  the  surface,  while  deeper  in  the  bed  all  marks 
of  organization  disappear.  It  is  also  every  where  penetrated  by  the 
fibrous  roots  of  grasses  and  other  plants,  or  by  the  minute  channels 
which  their  decay  has  left.  It  does  not  acquire  any  induration  on 
drying,  as  the  specimens  before  the  Society  will  show.  On  the 
immediate  surface,  or  at  small  depths  where  the  decomposing  causes 
have  had  less  time  to  act,  entire  shells  are  found,  and  numbers  of 
'diese  may  be  collected  in  a  very  perfect  state.  Among  those  which 
I  did  collect  I  only  found  the  following  in  a  state  8u£Bciently  entire 
for  examination. 

No.  1.  Helix  arbustorum. 

2.  Appears  to  be  Helix  rufescensy  or  bispida. 

3.  Two  broken  specimens,  of  which  I  cannot  speak  with 

the  least  decision* 

4.  I  conjecture  it  to  be  Helix  fusca  of  Montagu ;  and  perhaps 

it  agrees  with  Draparnaud's  genus  Vitrine. 

5.  A  small  Planorbis;  but  of  what  species  I  am  unable  to 

determine. 

6.  Appears  to  be  a  minute  Lymneus;   perhaps  Lymneus 

minutus  of  Braard. 

All  appear  to  be  terrestrial  shells. 

This  then  is  to  be  considered  as  a  land  formation  of  calcareous 
matter,  if  we  may  use  such  a  term,  and  the  result  of  the  successive 
renewal  and  death  of  these  minute  animals  for  a  length  of,  time 
unknown.  Whether  this  process  is  still  going  on  I  was  unable 
to  discover.  After  much  search  I  did  not  €nd  any  living  animal, 
but  among  >thc  helices  were  ^ome  wtith  their  colours  so  perfect. 
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that  their  death  could  not  in  all  probability  have  long  taken  place- 
As  the  animals  themselves  are  known  to  be  existing  species,  it  Is 
indeed  probable  that  this  bed  is  still  in  a  state  of  increase,  however 
tedious  and  imperceptible  the  process  may  be. 

Here  then  we  have  a  fact  which  presents  us  with  another 
modification  of  those  strata  which  owe  their  origin  to  the  action 
•of  living  animals,  or  to  the  accumulation  of  their  remains.  It 
has  always  been  known  that  marine  animals  acted  an  essential 
part  in  the  production  of  the  secondary,  and  ^ven  the  latest  of  the 
primary,  (or  transition^  strata.  It  has  lately  been  shown  that 
considerable  deposits  and  large  beds  of  rx)ck  have  also  in  former 
-times  been  produced  by  testacea  inhabiting  fresh  waters.  But 
It  has  never  been  suspected  that  similar  deposits  could  be  formed 
•on  dry  land.  That  such  is  the  case  here,  is  sufficiently  evident 
from  the  angle  of  acclivity  on  which  this  bed  is  formed,  on  a 
•surface  which  has  assuredly  undergone  no  alteration  of  its  position 
since  its  formation,  or  at  least  since  the  formation  of  the  granite. 
"The  fact  itself  is  mucli  too  insulated  and  too  narrow  to  admit  of 
any  generalization,  or  to  justify  us  in  supposing  that  similar  for- 
•mations  might  have  taken  place  in  a  more  ancient  state  of  the 
globe.  Else  speculative  minds  might  conceive  that  of  the  nume- 
roiK  elevated  and  apparently  displaced  strata  which  are  no^w  found 
containing  organic  remains,  of  which,  not  only  the  species,  but  the 
Tery  genera  as  well  as  habits  are  unknown,  some  at  least  might 
have  been  deri-ved  from  land  animals,  whose  remains  were  converted 
into  rocks  in  the  very  places  where  they  now  exist.  Should  causes 
-wil^  which  we  seem  but  very  imperfectly  acquainted  at  present, 
'hereafter  convert  the  marie  bed  now  described  into  a  rock,  and  .all 
traces  of  its  recent  formation  disappear,  a  circumstance  at  least 
<mtbia  &e  limit  of  possibility,  assutedlj  fiituce  geologists  would 
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not  be  a  litde  puzzled  to  reconcile  its  appearance  with  that  of  the 
surrounding  rocks,  of  which  the  intricacies  already  described  in 
this  paper,  are  sufficient  in  themselves  without  the  further  addition 
of  such  a  deception  as  this. 

It  were  to  be  wished  that  this  specimen  could  be  preserved  for 
the  future  examination  of  others,  but  the  wants  of  agriculture  must 
be  satisfied,  and  the  pick-axe  and  spade  have  already  commenced 
their  depredations. 

The  next  appearances  in  Glen  Tilt  which  I  consider  wordiy  of 
notice,  and  Which  are  extraneous  to  the  general  structure  already 
described,  are  the  marks  which  it  bears  of  the  action  of  waten 
If  we  consider  the  general  characters  of  the  rocks  which  form  the 
opposite  sides  of  the  valley,  and  attend  to  the  section  which 
accompanies  the  description,  it  will  be  seen  that  the  channel  of 
the  river  during  the  greater  part  of  its  course,  is  cut  upon  the 
junction  of  the  stratified  and  the  unstratified  rocks ;  in  consequence 
of  which  those  junctions  which  form  so  material  a  part  of  the  interest 
of  this  valley  have  been  exposed.  Ic  is  easy  to  conceive  that  a  longer, 
continuance  of  the  same  action  may  expose  a  greater  portion  of 
this  line,  and  ultimately  lay  bare  the  granite  which  doubtless  lies 
below  the  stratified  rocks  beyond  Glen  Criny  or  Gow's  bridge 
4own  the  course  of  the  Tilt.  If  from  future  probabilities  we  ascend 
to  past  oaes,  we  may  imagine  the  river  once  flowing  at  a  higher 
elevation,  and  gradually  making  its  way  on  the  surface  of  the 
granite  and  against  the  edges  of  the  soft  strata ;  the  former  oflfering 
a  constant  resistance^  while  the  latter,  giving  way  to  its  action, 
have  foitned  those  precipitous  faces  the  displaced  fragments  of 
which  h&ve  during  the  progress  of  time  been  rolled  along  the 
valley  to  the  course  of  the  Garry ;  being  destined  in  their  ultimate 
progress  to  assist  in  forming  the  immense  beds  of  alluvium  which 
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mark  the  course  of  the  Tumel  and  the  Tay,  and  to  exclude  the 
sea  which  once  flowed  high  up  into  the  present  estuary  of  the 
latter  river. 

The  actual  corrosion  produced  by  the  mountain  torrents  is  most 
Strongly  marked  in  those  which  fall  from  the  skirts  of  Ben  Gloe  to 
join  the  Tilt.  It  is  easy  to  perceive  in  these,  that  the  fortuitous 
inclination  of  the  strata  has  not  produced  the  intervals  now  occupied 
by  the  streams,  but  that  beds  once  continuous  have  been  cut 
through  often  at  right  angles  to  their  direction,  leaving  their 
sections  fairly  exposed  in  the  deep  beds  of  these  powerful  agents. 
The  depth  of  these  sections  is  always  striking  and  &equently 
enormous,  exceeding  an  hundred  feet ;  with  sides  almost  perpendi- 
cular, while  the  dark  and  turbulent  water  roars,  seldom  visible,  and 
scarcely  audible,  beneath.  In  the  progress  of  waste  and  ruin  the 
falling  of  the  upper  parts  gradually  produces  a  more  open  chasm, 
destined  perhaps  in  the  progress  of  time  to  form  a  glen  such  as 
those  narrow  and  prolonged  ones  which  constitute  a  frequent 
feature  throughout  this  district. 

To  what  extent  these  agents  actually  operate  in  changing  the 
present  surface  of  the  globe,  is  an  enquiry  beyond  the  objects  of 
this  brief  notice,  but  we  have,  in  this  valley  as  in  numerous  other 
parts  of  this  country,  abundant  proof,  that  many  of  the  most 
conspicuous  and  extensive  alluvial  deposits  have  had  their  rise  in 
causes  of  a  much  more  general  and  extensive  nature. 

Of  this  a  very  remarkable  example  is  to  be  seen  near  the  farm  of 
Auchgowall  in  the  lower  part  of  the  valley,  extending  to  Gilbert's 
bridge.  It  ia  mostcoo^iclious  on  ithe  1^  bank,  Whim  it  k  seen^ 
covering  all  the  hills  to  a  considerable  height  and  a  great  depth,  its 
tluckness  being  distinctly  shown  by  the  sections  of  the  streams 
which  descend .  to  j<an  the .  Tilt,  and  of  which  the  courses  are 
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marked  by  extensive  ruin :  the  bare  dchistbse  foundation  has  aho 
been  in  many  places  exposed*  The  alluvium  in  question  consists 
of  the  materi^s  of  the  surrounding  country,  but  all  of  them 
water  worn  and  imxed  with  sand^  and  gravel  as  from  considerable 
ttttrition<  In  this,  as  in  numerous  other  examples,  there  is  ho 
assignable  mode  in  which  the  materials  could  have  been  either 
formed,  or  deposited,  by  the  slow  action  of  the  existing  streams, 
while  the  total  absence  of  a  similar  deposit  in  other  parts  of  the 
yalley.  equally  subjected  to  similar  causes,  bespeak  a  different 
ori^n.  The  cause  appears  to  have  been  of  a  diluvian  nature,  and 
th0 .  determination  of  the  deposit  to  ^s  point,  may  perhaps  be 
foui^d'in  the  fonA  of  the  v&lley  at  this  place  and  the  obstruction 
which  k  hbs  offered  to  a  mass  of  matter  impelled  through  the 
upper  parts  where  no  such  obstruction  to  its  deposition  existed^ 
Such  an  obstruction  as  thact  which  I  h^e  suggested  might  formerly 
perhaps  have  been '  rendered  more  complete  by  the  continuity  of 
the  strata  beyond  this  point,  which  h^  since  been  gradually  destroyed 
by  the  slow  action  of  the  Tilt :  in  cotiseqUence  of  this  the  deposit  of 
alluvkl  matter  has  itself '^dually  diminished,  sliding  successively 
down  the  hill  as  it  has  been  undermined,  and  together  with  the 
iQore  gradual  abrasions  of  the  land  in  the  upper  parts  of  the  valley, 
hurried  by  the  'daily  course  of  the  river  to  the  Garry. 

The  probability  of  this  supposition  is  strengthened  by  the  occur- 
rence of  a  similar  circumstance  at  no  great  distance*  This  may  be 
seen  near  the  junction  of  the  Garry  and  the  Tumd  in  the  hills 
above  Fascally ;  and  the  deposit  is  here  also  of  enormous  thickness 
and  of  similar  materials.  Like  that  in  Glen  Tilt,  it  occurs  where 
the  valley  appears  to  have  favoured  the  accumulation  of  a  diluvian 
deposit,  and  where  the  subsequent  action  of  the  river  in  its  rapid 
and  corroding  progress  downwards  as  it  runs  through  the  narrow 
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openings  at  Killicrankie,  has  hitherto  proved  insufficient  to  under- 
mine and  remove  it ;  in  consequence  as  it  would  seem  of  the  lateral 
direction  of  its  course  produced  by  the  fall  of  those  portions  of 
alluvium  v^hich  have  formed  the  small  holm  on  which  Fascally  is 
situated.  Thus  it  is  for  the  present  protected  from  change,  and 
perhaps  destined  to  remain,  for  a  longer  period  than  that  in  Glen 
Tilt,  a  monument  of  those  revolutions  which  point  out  an  extensive 
but  transitory  action  of  water  on  the  surface  of  our  globe. 

I  have  remarked  in  the  preceding  paper,  that  the  gramte  which 
forms  the  right  boundary  of  Glen  Tilt  has  the  property  of  affecting 
the  magnetic  needle.  This  influence  is  far  from  inconsiderable, 
and  in  many  cases  produces  not  only  remarkable  local  variations, 
but  a  disturbance  of  that  instrument  so  great  as  to  render  it  useless 
for  the  purposes  of  ascertaining  any  meridian  whatever.  It  is  not 
limited  to  the  syenitic  varieties,  where  from  the  predominance  of 
hornblende  we  might  reasonably  expect  to  find  it  more  active,  but  is 
equally  to  be  found  existing  in  those  granites  which  do  not  contun 
this  ingredient.  Neither  does  it  depend  apparently  on  the  micaceous 
ingredient,  since  in  many  of  the  rocks  which  shew  it  strongly  the 
mica  is  in  very  small  proportion.  It  seems  to  be  equally  independent 
of  a  state  of  decomposition  in  the  granite,  since  it  is  here,  as  elsewhere, 
to  be  found  inherent  in  fresh  specimens,  although  on  the  summit  of 
Goatfell  in  Arran,  as  I  have  remarked  on  a  former  occasion,  it 
appears  most  conspicuously  in  those  specimens  where  the  iron  is 
becoming  carbonated  and  the  rock  is  tending  to  disintegration.  In 
the  paper  to  which  I  here  allude,*  I  noticed  this  fact  as  being  nearly 
a  solitary  one  at  that  time,  but  I  have  had  occasion  to  observe  it 
since  on  various  occasions.     In  a  paper  on  Cruachan,  drawn  up 
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three  years  ago,  the  same  circumstance  is  described,  and  I  may 
here  repeat  that  the  granite  in  question  is  not  decomposed,  and 
contains  a  very  large  proportion  of  flesh  coloured  felspar,  the 
quartz  and  mica  being  in  small  quantities.  As  granite  is  a  rare 
rock  in  Scotland,  I  have  not  been  able  to  extend  my  observations 
on  this  substance  far,  but  I  have  also  found  the  same  magnetic 
power  in  some  of  the  granites  which  form  the  Ross  of  Mull. 
The  porphyries  also  occasionally  possess  the  same  power.  I  have 
observed  it  in  different  places,  but  most  remarkably  in  those  of 
Cruachan,  and  expect  that  it  will  be  found  most  conspicuous  in 
those,  which  from  their  black  colour  contain  much  hornblende 
and  approach  to  trap  in  their  composition:  it  is  not  always  that 
circumstances  allow  of  the  repetition  of  these  observations.  I 
have  not  often  discovered  it  among  the  primary  schists,  but  I 
must  add  at  the  same  time  that  my  trials  on  those  rocks  have 
been  but  few.  Yet  it  occurs  among  the  schists  in  the  hills  which 
border  Glen  Tilt  in  more  situations  than  one,  although  seldom  in 
an  energetic  degree.  It  is  not  limited  to  the  hornblende  slate,  but 
is  found  in  those  specimens  of  argillaceous  schist  into  which  that 
mineral  does  not  enter.  I  have  also  observed  that  some  of  the 
beds  of  dark  blue  limestone  exert  a  disturbing  force  on  the 
needle,  and  imagine  that  I  found  it  greatest  in  a  stratum  which 
crosses  the  upper  part  of  Glen  Fernat  at  the  foot  of  Cairn  Ree. 
I  have  however  examined  limestones  of  the  same  apparent  nature 
in  other  parts  of  Scotland  without  having  discovered  a  similar 
property  in  them,  so  that  I  conclude  it  will  be  found  but  rarely 
either  among  the  rocks  of  this  family,  or  the  schistose  ones. 

It  has  so  long  been  known  and  so  often  remarked  as  a  quality 
common  to  the  rocks  of  the  trap  family,  that  instances  of  it  must 
have  occurred  to  every  geologist.     In  these  indeed  it  is  often  so 
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conspicuous  as  to  have  become  an  object  of  popular  curiosity, 
notwitb standing  which,  it  has  rarely  attracted  the  attention  of 
geologists,  unless,  as  in  cases  like  those  here  alluded  to,  it  has  been 
exerted  in  an  uncommon  degree.  I  may  therefore  add  that  it  is 
very  generally  diffused  among  the  rocks  of  this  family,  although  as 
we  might  reasonably  expect,  in  very  different  degrees,  those 
variations  of  energy  depending  at  times  on  the  peculiar  composition 
of  the  rock,  at  times  on  its  state  of  decomposition,  and  at  others  on 
circumstances  which  we  have  not  the  means  of  ascertaining,  little 
acquainted  as  we  are  with  the  laws  which  regulate  the  movements, 
the  accumulation,  or  the  permanence,  of  this  mysterious  power. 
In  a  paper  on  Canna,*  which  1  presented  to  the  Society  some 
years  ago,  I  pointed  out  the  great  action  exeiled  by  the  trap  in 
several  parts  of  this  island,  as  well  as  in  that  spot  so  well  known  to 
the  inhabitants  and  to  mariners  by  the  name  of  Compass-hill,  and 
took  occasion  at  the  same  time  to  recommend  to  surveyors  who 
are  in  the  practice  of  using  the  magnetic  needle  in  their  art,  the 
necessity  of  attending  to  these  disturbances  hitherto  held  of  no 
moment,  or  rather,  I  might  say,  unknown  and  unattended  to  by 
them.  I  also  pointed  out  with  similar  views  the  same  effects 
occurring  in  several  parts  of  the  island  of  Sky,  where  they  are 
frequent  and  powerful.  Among  the  places  in  that  island  where 
the  needle  undergoes  violent  disturbances  the  hill  of  Glamich  is  the 
most  remarkable,  but  as  in  that  paperf  I  have  entered  into  the 
details  which  respect  this  spot,  I  need  not  repeat  them  here. 
I  must  however  add  that  this  hill  consists  partly  of  clinkstone, 
together  with  the  porphyries  which  are  usually  associated  with  it, 

'  This  paper  does  not  appear,  haTuig  been  retained  for  the  porpose  of  conaecting  i( 
-with  the  liistory  of  the  Deigbbouring  and  aimUar  Ulands. 
i  Printed  i^  thii  Tolame. 
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and  partly  of  that  syenite  which  appears  to  belong  to  the  same 
family,  being,  like  the  clinkstone,  superimposed  on  the  secondary 
strata.  Here  the  blue  clinkstotiie  possesses  the  m^netic  virtue 
in  the  most  eminent  degree,  but  it  is  also  attached  to  the  syenite, 
as  well  as  to  the  grey  porphyries  which  are  derived  from  it  by  the 
same  imperceptible  gradation  as  are  the  porphyritic  varieties  of 
clinkstone  from  the  simple  ones. 

The  magnetic  property  of  a  rock  of  serpentine  was  remarked  by 
Humboldt  some  time  ago,  and  I  have  also  found  it  in  this  rock  in 
the  only  situations  where  I  have  as  yet  had  an  opportunity  of  ex- 
amining it,  namely  at  Portsoy,  and  in  the  island  of  Scalpa.^  In 
both  these  places  the  magnetic  power  is  considerable,  and  in  some 
particular  spots  nearly  as  great  as  in  the  most  striking  examples 
among  the  trap  rocks«  In  hand  specimens  I  have  also  found  that 
the  serpentine  of  Anglesea,  and  that  known  by  the  name  of  Egyptian 
green,  exert  considerable  influence  on  the  needle,  so  that  the 
property  is  in  all  jirobability  generally  dispersed  among  the  rocki 
of  this  description,  as  it  is  among  the  traps*  I  may  add  finally, 
that  I  have  observed  it,  but  sparingly  and  feebly,  among  some  of 
the  dark  pitchstones,  aiid  that  in  the  augite  rock  which  I  have 
formerly  described  as  forming  so  large  a  part  of  the  island  of  Rum ; 
it  is  as  vigorous  and  common  as  among  the  traps  with  which  that 
rock  has  so  strong  an  affinity  both  in  minaralo^cal  and  geological 
character. 

Such  then  ts  the  catalogue  of  the  rocks  among  which  I  have 
found  the  property  of  disturbing  the  magnetic  needle  by  the  exer- 
tion of  their  own  magnetic  powers,  and  it  will  be  seen  that  they 
occupy  a  considerable  share  of  those  rocks  which  constitute  the 

*  To  distinguish  this  Scalpa  from  other  islands  of  the  same  name,  I  must  say  that  it  lies 
at  die  eastern  side  of  Harris,  and  is  remarkable  for  its  lighthouse. 
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surface  of  the  earth.  GeologiBts,  hereafter  perhaps  more  attentive 
to  this  subject,  may  probably  add  to  this  catalogue,  or  at  least  aug- 
ment the  number  of  examples,  and  add  many  more  to  the  few  lo- 
calities which  I  have  had  opportunities  of  examining. 

To  surveyors  who  are  more  deeply  interested  in  the  fact  and  its 
consequences,  I  shall  also  look  for  more  extensive  and  more  accu- 
rate observations,  since  the  possession  of  more  delicate  instruments, 
and  the  devotion  of  time  and  attention  to  this  particular  object,  are 
required  to  determine  the  quantity  and  extent  of  these  influences,  as 
well  as  their  practical  efiect  in  producing  permanent  local  varlatioas 
in  the  magnetic  meridian. 

I  need  scarcely  say  that  an  ordinary  ships  compass  is  insufficient  to 
detect  these  variations,  unless  where  they  are  considerable,  as  the 
instrument,  either  from  the  rudeness  of  its  workmanship,  or  the 
intentional  insensibility  given  it  by  the  maker  to  render  it  steady  in 
«eering  small  ships  or  in  navigating  through  a  cross  sea,  is  rarely 
alive  to  minute  quantities  of  the  disturbing  force. 

I  have  attempted  on  various  occasions  to  discover  the  positiona 
of  the  poles  of  the  natural  magnets  which  thus  disturb  the  needle 
brought  within  the  sphere  of  their  influence.  From  the  observation 
of  Humboldt  we  are  led  to  imagine  that  he  conceived  the  rock  or 
mountain  which  he  describes,  to  have  possesed  but  two  poles,  and 
that  its  effects  on  the  needle  could  in  consequence  be  easily  as- 
signed. This  is  not  impossible,  but  in  all  the  cases  where  I  have 
been  able  to  make  observations,  I  have  found  that  the  disturbances 
must  have  been  produced  by  a  number  of  independent  magnets, 
each  rock  or  fragment  being  possessed  of  a  meridian  of  its  own, 
and  the  disturbances  of  the  needle  being  in  consequence  of 
thatj  extremely  irregular  and  uncertain.  I  have  already  entered 
into  a  detail  of  this  fact  where  I  first  observed  it  in  Sky,  in  the 
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paper  to  which  I  have  already  alluded^  and  shall  not  therefore  re« 
peat  it  here.  On  the  extent  of  their  influences  I  have  also  spoken 
in  the  same  place,  where  I  have  shown  that  the  needle  was  sen- 
sibly  disturbed  even  at  the  distance  of  four  feet  from  the  ground* 
There  can  be  no  doubt  that  influences  of  this  power  and  e3J:ent 
will  produce  local  variations  which  if  not  absolutely  permanent^ 
will,  by  afiecting  the  other  better  known  variations  of  the  needle, 
introduce  errors  into  those  observations  which  assume  for  granted 
a  certain  local  and  temporary  variation  on  the  evidence  of  obser- 
vations made  at  a  distance  from  the  precise  point  where  these  addi- 
tional disturbing  forces  are  in  action. 

It  is  already  well  known  to  philosophers  that  the  ordinary  varia- 
tions of  the  needle  are  not  steady,  either  through  small  spaces  c^time, 
or  over  a  considerable  extent  of  surface,  and  it  is  well  known  that 
in  different  parts  of  Scotland  the  quantities  of  the  variation  are  sub- 
ject at  any  given  time  to  considerable  differences.  To  this  cause 
are  doubtless  to  be  attributed  errors  in  geodesic  operations  which 
have  occurred  even  to  experienced  observers,  where  the^e  differ- 
^x^t&  were  either  neglected  or  perhaps  not  suspected*  The  errors 
in  General  Roy's  Survey  of  jScotland,  appear  to  have  been  derived 
at  least  in  p^  from  this  cause.  It  would  be  interesting  to  know 
how  far  these  local  diflferences  depend  on  the  ms^gnetic  influences  of 
masses  of  rock,  or  merely  on  the  same  mysterious  cause  which 
produces  the  ordinary  variation,  acting  in  an  unequal  manner. 
We  must  look  to  future  investigations  for  the  solution  of  this 
question.  In  the  mean  time,  while  we  are  sure  that  such 
irregularities  actually  exists,  it  is  pldn  that  much  caution  is 
required  in  the  use  of  surveying  instruments,  where  magn^t^ 
are  concerned  either  in  the  observations,  or  in  the  adjustm^qt. 

Vox-.  luu  2  T 
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In  the  ordinary  operation  of  mariutne  surveying  by  the  needle  and 
eights,  the  errors  are  often  likely  to  be  considerable  ;  more  particu- 
Jarly  where  some  of  the  angles  are  determined  with  the  instrument 
placed  on  shore,  mariners  having  been  uninformed  with  respect  to  the 
existence  of  such  disturbing  forces.  To  such  causes  it  is  very  pro- 
ile  are  owing  the  discrepancies  found  in  charts  of  new  or  distant 
coasts,  where  the  instruments  have  even  been  good  and  the  obser- 
ver practically  expert  in  its  use.  It  is  even  probable  that  the  charts 
of  the  west  coast  of  Scotland,  constructed  by  Mackenzie  with 
abundant  leisure  and  experience  in  his  art,  owe  many  of  their  very 
glaring  errors  to  this  cause,  which  on  many  of  these  coasts  ts 
exceedingly  active.  Want  of  care  or  want  of  accuracy,  as  far  as  this 
could  be  obtained  by  the  means  which  he  possessed,  cannot  be  im- 
puted to  him,  as  the  soundings,  distances,  and  enumeration  of 
even  the  most  minute  sunk  rocks,  is  surprisingly  accurate,  render- 
ing his  work  such,  that  even  the  most  inexperienced  pilot  may  enter 
these  intricate  harbours  and  come  to  his  anchorages  with  no  other 
guide,  as  I  have  abundantly  verified  on  numerous  occasions.  If,  as 
has  been  said,  the  well  known  map  of  North  Wales  constructed  by 
Evans,  was  also  surveyed  by  the  compass,  we  may  perhaps  attribute 
a  portion  of  the  errors  which  it  comprises  to  this  neglected  cause 
among  others.  It  is  true  that  the  repeated  comparison  of  bearings 
will  afford  some  correction  to  inaccuracies  of  this  nature,  but  a  me- 
dium of  bad  observations  can  never  produce  a  good  one. 

At  any  rate  where  such  an  instrument  is  to  be  used  it  will  always 
be  prudent  to  erect  it  on  a  staff  at  some  distance  from  the  ground, 
as  we  shall  then  at  least  avoid  those  disturbances  which  result 
irom  the  contact,  or  very  near  approach  of  rocks  when  it  is 
placed  on  or  near  the  ground.  This  addition  is  easy  and  of 
iittle   incuHibraQce  Co    the   operator,    and    as  the  compass   and 


Dr.  Mac  Culloch  on  the  Gcol(^y  of  Glen  Tilt.         331 

sights .  b  80  useful  and  convenient  for  ordinary  purposes,  it  will 
at  least  render  it  one  degree  more  correct,  although  even  in  this 
way  we  shall  not  avoid  those  disturbaiices  which  arise  from  the 
more  extensive  influence  of  larger  masses  of  magnetic  matter.  This 
caution  is. equally  necessary  to  the  geologist  in  the  taking  of  gfeo- 
logical  bearings  or  angles^  since  the  errors  -  which  may  arise  from 
its  position  on  the  ground  are  generally  considerable,  on  account  of 
the  delicacy  of  the  needle  of  a  pocket  icompass,  and  may  often  be  as 
great  or  greater  than  those  which  proceed  from  the  short  radius  of 
the  instrument  itself^  and  the  consequent  difficulty  of  accurate 
observation.  ^ 

In  the  use  of:  the  miner's  compasa  the  species  of  error  which  I  have 
here  noticed  is  always  in  danger  of  becoming  serious,  from  the 
difficulty  of  removing  the  instrument  to  a  su^cient  distance  from 
the  disturbing  forces.  Yet  even  in  the  narrowest  shaft  or  level  an 
attention  to  this  will  enable  the  miner  to  take  precautions,  which^  ^  * 
if  they  cannot  entirely  remove,  will  at  least  diminish  in  a  great  de^ 
gree  the  probability  of  serious  error. 

In  adjusting  the  position  of  a  common  theodolite  it  is  evident  that 
one  of  the  sources  of  error  will  be  sometimes  removed,  and  always 
diminished,  as  it  rarely  happens  that  the  local  influences  of  small 
masses  are  felt  at  the  distance  at  which  that  instrument  is  elevated 
from  the  ground.  Yet  I  have  shewn  in  the  instance  of  Glamich, 
that  the  disturbing  power  was  sensible  at  four  feet  from  the  sur- 
face. Such  cases  are  however  rare,  although  the  ordinary  quantity 
of  the  variation  will  be  altered  at  distances  infinitely  greater,  where 
the  action  of  mountains  or  large  tracts  of  magnetic  matter  is  con- 
cerned. 

In  general  I  may  remark  that  no  confidence  can  be  reposed  in 
magnetic  angles  until  the  regular  action  of  the  needle  has  been  as-   ' 
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certained  by  repeated  observations  on  its  steadiness  at  different  de- 
votions above  the  surface,  and  at  different  points  upon  it.  It  is  not 
a  sufficient  trial  that  detached  specimens  of  the  rocks  in  the  vicinity 
exen  no  action  on  it,  since  the  variations  will  often  be  sensible  from 
the  joint  action  of  a  considerable  mass  of  polar  matter,  when  small 
pieces  of  the  same  substance  prodiKe  no  effect.  The  dipping  needle 
would  give  the  most  correct  information  respecting  the  existence  of 
these  ioca!  causes  of  error,  but  it  is  an  instrument  unfortunately 
too  nice  and  expensive  for  ordinary  purposes.  In  all  cases  where 
such  a  disturbing  force  is  suspected  to  be  in  existence,  and  where 
accuracy  is  necessary,  we  should  not  be  content  until  ths  ground  has 
been  examined  and  the  actual  variation  ascert^ned  by  the  observa- 
tion of  the  magnetic  azimuth,  wherever  it  is  practicable  to  procure 
«uch  an  observation.  It  would  however  tend  still  more  to  the  re- 
moval of  all  possible  errors  arising  from  this  cause,  if  siureyors 
were  to  reject  the  use  of  the  needle  altogether,  and  depend  solely  on 
the  back  angle;  since  although  every  one  who  lays  claim  to  accu- 
racy will  correct  the  one  observation  by  _the  other,  yet  the  temp- 
tation arising  from  the  facility  of  using  the  needle  alone,  is  perhaps 
too  great  to  be  always  resisted.* 


*  After  (hU  pxper  had  been  p^t.'parl^d  far  the  Society,  the  toyage  o(  Captain  Flioden 
was  published.  It  gircs  me  great  pleasure  to  find  so  thorough  a  coDfirmatioii  of  my  ob- 
servations and  luspicionB  OD  this  subject,  in  Ihe  original  remaiks  of  that  iiid«faligsble 
an(]  unfoflnnate  na*igatur.  I  was  also  pleased  to  sec  that  he  had  frequeatly 
observed  the  .polarity  of  graiiile;  more  frequently  I  <toubt  not  thui  it  has  occurred 
t»  mc,  had  he  publhbed  the  dctaHs  of  all  his  obserralions.  There  seems  to  me 
«lw  Mme  reason  to  think,  from  a  remark  on  which  however  he  does  net  lay  much 
stress,  that  be  imagined  that  propu'ly  to  be  more  conspicuous  ou  the  summits  of  liill* 
4han  ciscwbere. 


t        • 
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SiNCB  thb  paiper  was  prepared  for  the  preM,  there  kaftbeen 
pubUshed  in  the  Tiansacticms  of  the  Royal  Society  of  Edinburgh  a 
xksciiption  of  tiie  same  place,  drawft  up  £rom  the  jdnt  ob^erya^- 
tions  of  Lord  WeUy  Seynkour  and  Pro&seor  Play&ir.  Amobg 
other  tdi&rences,  such  as  may  be  e^tpected  to  occur  in  the  obseiv 
yations  of  di&rent  individuak,  and  whidx  are  not  subjects  fot  dis- 
d^oQ,  t)iere  are  some  which  call  for  remark,  since  they  invdye 
questions  of  nomenclature,  the  diaoussioa  of  which  may  be  useful 
in  the  pr^Bent  uncertaim  state  of  that  important  preHtninary  to.  geo- 
togicai  c^ftsetvattoou  It  is  much  to  be  desired  that  all  obienrers 
^ould  agree  in  the  denomination  of  lifaeee  rotks  respiting  which 
frequent  discordances  arise,  since  without  such  agreement  there 
i:an  be  no  prospect  •ef  a  dietfinite  application  of  terms. 

Gneiss  is  described  in  that  pap€ir  as  of  frequent  occurrence. 
Witli  a  few  trifling  e^seeptions  the  most  renurkaUe  one  of 
which  1  htfye  described,  I  haye  no  where  obseryed  any  real  gneiss 
among  the  schistose  rocks  which  form  the  left  ridge  of  the 
yalley  or  the  great  mass  of  stratified  matter.  These  schistose 
rocks,  as  far  as  my  obsetyations  go,  are  cky  slate,,  mica  sJate, 
hornblende  slate,  and  -quartz  rock«  Oneiss  is  a  rare  rock  in  Scot« 
land,  and  is  priixipslly  to  be  foui>d  in  the  Long  island,  in  Tirey^ 
Coll^  ILonafl  lona,  and  Isla  j  as  well  as  on  the  mainland,  in  Glen. 
Elg^  and  Morvenv  I  do  not  consider  the  rods^  which  is  of  such 
Sequent  occurrence  between  Blair  and  Lock  Spey^  dready  des- 
xuibed  in  tlus  paper,  as  gpeissi^  since  although  th«  form  is  laminar 
t^  structure  is  i^  foUated:  immt  hav^e  I  observed  that  the  gneiss^ 
of  Scotla;nd  any  where  alteBMtea  wHh  mka  slat%  akhov^  it  doe» 
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with  clay  slate,  nor  that  it  has  any  immediate  connection  with 
granite,  much  as  it  resembles  it  in  composition.  But  in  mica 
slate,  as  well  as  in  the  micaceous  quartz  rock  which  occurs 
in  >  the  vicinity  of  granite,  a  real  gneiss  is  not  unfrequently .  seen 
near  the  points  of  junction ;  the  schistose  rock  which .  in  othef 
parts  consists  of  quartz  and  mica  in  various  proportions,  having 
felspar  superadded,  and  preserving  the  same  parallelism  in  xht 
disposition  of  the  mica  which .  it  possessed  before  the  addition 
of  that  ingredient.  This  change  is  of  various  extent,  in  some 
cases  not  reaching  many  inches  beyond  the  line  of  contact  with 
the.  granite,  and  gradually  disappearing  even  in  the  lateral  pro^ 
gress  of  the  laminse,  while  in  other  instances  it  occupies  a  more 
considerable  space.  But  in  no  case  that  I  have  witnessed  is  it 
prolonged  through  the  whole  extent  of  a  bed  so  as  to  allow  us  to 
say  that  beds  of  gneiss  alternate  with  or  precede  the  mica  slate< 
I  conceive  the  appearance  of  gneiss  which  I  have  described  in 
den  Tilt  to  be  of  this  partial  nature,  and  in  all  probability  owing 
to  similar  causes.  I  would  also  remark  that  as  quartz  rock  is 
evidently  recomposed  from  the  ruins  of  ancient  granites,  it  often 
contains  all  the  ingredients  of  that  substance.  In  the  extensive 
remarks  which  I  have  made  on  this  rock,  as  yet  so  little  ob^ 
lerved,  I  have  noticed  instances  in  which  it  has  been  mistaken  for 
granite.  In  the  same  way  it  may  be  mistaken  for  gneiss,  since 
with  a  stratified  structure  it  may  contain  all  the  ingredients  of 
that  substance.  Nay,  even  the  mica  may  be  disposed  in  the  same 
parallel  form  in  the  triple  compound  as  it  is  in  the  more  ordinary 
mixtures  of  quartz  and  mica.  Even  here  however  an  experienced 
eye  may  detect  differences  which  words  are  inadequate  to  de- 
fine, and  the  true  connections  and  nature  of  the  rock  may  be 
known,  by  tracing  its  connections  with,  and  gradation  into,  the 
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more  characteristic  beds  ci  quartz  rock  with  which  it  is  as- 
^ociated. 

The  next  remark  I  shall  mdce  is  on  the  term  syenite,  which  in 
the  paper  alluded  to  is  applied  to  that  rock  which  I  have  called 
'granite.  The  difference  here  is  merely  a  question  of  expediency, 
and  I  shall  cont^it  myself,  in  addition  to  what  I  have  already  said 
on  that  subject,  with  a  brief  statement  of  my  reasons,  as  I  shali 
have  occasion  to  discuss  this  point  at  some  length  in  giving  an  ac- 
count of  the  Western  islands. 

'  Werner  has  described  isyenite  as  an  oveilying  formation,  and 
incumbent  on  granite.  With  a  rock  of  these  characters  I  have  no 
acquaintance,  and  his  description  is  therefore  unintelligible  to  me 
in  a  practical  view. 

'  But  there  are  in  Scotland  (and  elsewhere)  two  compound  rocks 
formed  of  the  ingredients  described  in  his  definition, '  namely, 
quartz,  felspar,  and  hornblende,  but  occupying  two  positions,  in  a 
geological  view  most  distinct,  and  neither  of  them  agreeing  with 
that  which  he  has  assigned  for  his  syenite.  That  to  which 
I  have  thought  it  expedient  to  limit  the  term,  is  inciraibent  upon 
the  secondary  strata  and  at  the  same  time  interferes  with  them  in 
the  same  way  that  certsdn  varieties  of  trap  and  porphyry,  with 
which  it  id  intimately  connected,  are  known  to  do  ;  examples  of  this 
are  to  be  found  in  many  of  the  Western  islands.  It  is  th^efore 
not  only  posterior  to  these  strata  and  distinct  from  the  syenite  of 
Wemer  in  its  geolc^ical  relations,  but  it  differs  from  it  in  compo- 
sition, inasmuch  ^s  it  does  not  contain  mica,  unless,  as  some  ilso 
of  the  traps  do,  accidentally. 

-  The  other  rock  which  agrees  with  the  mineralogical  definition  of 
syenite,  is  found  connected  v^rith  granite  and  consequently  subja- 
cent to  the  most  ancient  stratified  rocks*    I  have  attempted  to  shew 
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in  this  paper,  that  it  passes  into  granite,  and  is  associated  with 
it  in  an  intimate  manner,  having  no  further  the  appearance  of  stra- 
tification or  of  an  overlying  character  than  granite  has,  and  bear^ 
ing  precisely  the  same  relation  to  the  stratified  rocks  which  that 
does.  In  aspect  it  has  generally  a  considerable  resemblance  to  granite » 
often  indeed  it  cannot  be  distinguished  without  a  careful  inspectioo, 
while  the  syenite  which  lies  above  the  secondary  rocks  rarely  hu 
a  granitic  aspect.  This  variety  frequently  contains  mica  as  well  as 
hornblende,  and  it  is  indeed  not  rare  to  find  the  former  ingredient 
far  exceeding  the  latter.  There  appears  therefore  a  sufficient  mi- 
neralogical  distinction  between  these  two  rocks  to  justify  us  In  dis- 
tinguishing them  by  two  names,  witliout  infringing  the  rule  which 
I  have  suggested  on  another  occasion,*  that  we  were  not  at  liberty  to 
vary  our  principles  of  nomenclature,  by  drawing  them  sometimes 
from  mineraloglcal  character,  and  sometimes  from  geological  po- 
sition. But  for  this  purpose  It  is  necessary  tliat  the  whole  of  any 
mass  of  rock  should  be  considered  together,  and  that  its  mineralo- 
gical  cliaracter  should  be  defined  by  its  prevailing,  not  by  its  oc- 
casional composition.  Whatever  more  experienced  geologists  may 
determine  on  this  question,  it  Is  indubitably  necessary  that  the  con- 
fusion which  I  have  here  pointed  out  should  be  removed  by  scunc 
expedient,  and  I  shall  gladly  conform  to  any  better  suggestion ;  but 
it  is  too  plain  that  the  indiscriminate  application  of  the  term  syenite 
to  two  rocks  so  essentially  different  In  connections,  would  tend  to 
produce  a  most  incurable  confusion  in  geological  description. 

The  last  remark  which  I  shall  make  on  the  apparent  discrepancy 
between  my  observations  and  those  of  the  philosophers  above- 
mentiottcd*  is  also  little  eke  than  a  question  of  nomepclature.     It 

*  VUc  UiweUMMviu  PapM,  V«I.  II.  af  Geological  Tr— wrtioiifc 
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consists  in  the  use  of  the  term  greeiifltone,  which  has  been  applied 
by  them  to  some  of  the  dark  varieties  of  the  syenllic  granite.  It 
has  appeared  to  me,  as  I  have  remarked  in  the  body  of  the  paper, 
tbdt  these  varieties  of  syenitic  granite  were  dhtti^ishable  &019 
true  greenstone  by  the  presence  of  quartz,  and  that  however  mi- 
nute their  textm-e,  hnd  apparently  unifomi  the  ■White  ingredient,  it 
always  contained  that  mineral  in  conspicuous  proportion,  while  in 
greenstone,  a  common  member  of  the  trap  family,  it  was  rarely 
present,  and  might,  when  present,  be  considered  as  accidental.  If 
I  have  been  mistaken  in  this  observation,  I  shall  consider  it  un- 
fortunate that  no  criterion  of  a  mineralogical  nature  c^n  bf  fQUQ|l 
to  distin^ish  these  rpcks,  if  indeed  the  presence  bjT  ttie'occasional 
minerals, .  mica,  epidofe,  px  spbene,  minerals  in  generid  of  a  more 
ancient  origin,  cannot  l^nd  us  some  assistance  It  is  so  necessary 
to  prevent  rpcfcs  distinct  in  their  gcQlogical  relations  ftonx  being 
confounded,  that  the  terms  wl^ich  are  as^gned  to  tjijem .  ought  if 
.possible  to  be  equally  di$tin(;t,  sii^ce  the  mere  eSe(:t  of  terms,  as  we' 
all  experience,  has  in  eyery  gci^ce  4  ppwerfjil  cffbct  in  mis- 
leading or  influeocipg  our  judgments.  If  there  realty  be  no  guipb 
distioctipn  aslhave  here  thought.  pro^ablQ  b^ween  certain  .syenitic 
granites  and  the  greenstones  of  the  trap  ffunily,  it  w^l  tfien  be  ne- 
cess^  to  have  recourse  to  the  same  expedient  4s  w?  use  in  dis- 
tinguishing the  limestones,  th?  addition  of  the  terms,  primary, 
and  secondary ;  an  expedient  however,  which  in  this  case  it.would 
be  desirable  to  avoid,  since  many  geologists  are  inclm^d  already  to 
distinguish  by  the  addition  of  these  very  terms  the  real  trap  rocks 
which  ar^  fbi^nd  coi>nected  with  primary  pr  mtli  secondary  strata. 
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§  I.  X  b£G  leave  to  ofifet  to  the  Sodety  an  account  of  some  ob- 
servations on  the  mineralogy  of  that  part  of  Somersetshire  vrhich 
lies  on  the  Bristol  Channel  westward  of  the  river  Parret.  The  shoit- 
iiess  of  my  stay  in  the  country  prevented  me  from  conducting  my 
examination  with  that  minuteness  of  detail  which  an  accurate 
survey  should  possess,  but  I  trust  that  with  the  assistance  of  the  ac- 
companying map*  and  the  series  of  specimens  which  I  have  deposited 
in  the  museum  of  the  Society,  the  following  notes  will  be  sufficiently 
distinct  to  afford  a  general  view  of  the  geological  structure  of  tliat  pait 
of  England.  I  have  distinguished  in  the  map,  by  means  of  dlHereot 
colours,  the  situation  which  the  several  rocks  occupy,  and  although, 
from  unavoidable  sources  of  error,  the  boundaries  of  each  can 
only  be  considered  as  approximations  to  the  truth,  yet  I  do  not 
conceive  that  the  inaccuracy  in  that  respect  is  so  great  as  to  afiect 
any  geological  deductions. 

§  2.  In  the  western  part  of  Somersetshire,  and  partly  within 
the  adjoining  county  of  Devon,  there  is  a  large  district  of  high 
land*  the  greater  part  wild  and  uncultivated,  extending  about  30 
sailea  from  east  to  west,  and  about  16  miles  between  north  and 

•  P1.8S. 


9f>n%h^  tH^  highest  an.(}  wildest  part  be^n^  knp^a  by  the  namei  of 
E^inppr  [poreat.  In  appeai^ce  and  ^truct^re  it  is  very  analogoi^ 
tQ  a  great  part  of  PevQn3hire  an4  Gorp^all*  and  tnay  be  considered 

aft  the  tepmiqation  of  thQse  schistose  rocks  whiph  B^eyail  so  much  in 

th^e  counties.    It  ia  divide^  into  several  ranges  of  hills,  41st in- 

gvmhed  by  particular  Hiamess,  th?  mesj  9.Qn^icuous  of  which  are 

PiwJ^ery  heapon,  Prendpo  bill^  CrqydQP  W^  Grabbist  hill. 
North  hill,  and  the  Quantock  hills.  Th?  longitudinal  direction  of 
these  i9f  with  the  escception  of  the  Quantock  hills,  nearly  east  and 
west ;  there  are  numerous  lateral  branches  from  each  central  ridge, 
fi^ro^qg  §m^  ftt«ep  Tallies,  or  gulUes^  which  terminate  in  the 
great  yaUii^  that  divide,  aixd  are  paraUsl  to  die  priudpal  ranges. 
Thes?  gwWg^  called  Cgqabca  w  the  country,  whw  richljr  wooded, 
fivfn  §0)]^  of  the  mo«t  itrikiQg  feature^  of  ^^e  beauti^  scenery 
£or  which  this  coast  i&  90  Ci^ehrasted*  The  Quantock  hills,  although 
cut  off^p;?^  the  won  body  oi  this  n^owitsttnous  tract  by  a  wide  cul- 
tivated yall^y,  way*  in  a  ^lo^cal  pois<  o/  view,  fee  considered  as 

atrictly  beJongipg  to  it,  for  thie  rang?  itself  and  ths  interyeniflg 
▼aJley  a^refprme^  pf  tlw  fawe  rocks  a?  the  comjtry  tp  the  iy:?8tward.. 
This  apparent  insulation,  and  the  peculiar  heajgity  of  the  range^  mark 
them  as  a  prominent  feature  in  the  jcountry }  they  ari^  no  le^s  re- 

markable  from  the  varied  scenery  they  afibrdt  «ux4  ^^  ma^ificent 
pro^p^  that  is  seen  from  tbeir  &ui|mMJ:.  The  name  i^  generally 
applied  in  the  C9untry9  a?  it  19  in  tb^  Or4aance  n^p^  tp  ^  ran^e 
of  al>ou(  eight  miles  in  extent  ^om  north!-^¥9at  to  ^ou^rea^t^  s^nd 
irhich  13  in  faqt  the  highest  and  9iost  conspicijic^  pjurt*  From  the 
south  easter9  extremity 9  the  mass  is  divide4  into  several  distinct 
lA6ge§,  all  composed  of  the  same  materials  as  the  Quantoc|s:  hills 
.Strictly  so  calledi  and  which  spread  out  in  the  form  of  9,  fm^  havin|; 
one  extregiity  at  North  Pethetton,  and  the  other  ajL  West  Moncktoi), 
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with  a  gradual  fall  to  the  alluvial  land  on  the  banks  of  the  riYera 
P'airet  and  Tone.  On  the  western  side  of  the  Quantock  hills  the 
descent  is  very  rapid  into  the  valley ;  on  the  eastern  side  it  is  in  ge- 
neral much  less  so,  and  a  great  many  lateral  branches  stretch  out 
at  right  angles  to  the  range,  shooting  off,  however,  considerably 
below  the  summit.  These  sometimes  temunate  at  a  very  short  dis- 
tance from  the  central  ridge  vrith  an  abrupt  slope,  at  other  dmes 
they  descend  very  gradually  almost  to  the  Parret,  shewing  occasion- 
ally  at  their  termination  their  identity  in  composition  with  the 
central  mass. 

The  whole  of  the  mountainous  country  I  have  mentioned  has  a 
smooth  undulating  and  rounded  outline,  no  where  rugged  or  pre* 
senting  any  cliffs  or  precipitous  faces,  except  on  the  sea  shores 
where  sections  have  been  formed  probably  by  the  action  of  the 
tides.  The  whole  country  is  so  covered  by  vegetation,  either  in 
the  form  of  heath  and  turf  on  the  high  land,  or  of  the  more  luxu* 
riant  productions  of  the  vallies,  that  very  few  opportunities  occur  in 
the  interior  of  ascert^uning  the  nature  of  the  rock  on  which  the  soil 
rests ;  but  the  cliffs  on  the  sea  shore  afford  such  an  ample  field  for 
studying  the  miner^ogical  structure  of  the  country,  that  the  scat- 
tered observations  in  quarries,  may  be  more  strongly  relied  on  and 
more  easily  connected. 

§  3.  From  the  Parret  to  Barnstaple  Bay  there  is  no  river  of  any 
magnitude :  the  great  watershed  is  to  the  south,  and  the  Ex,  one  of  the 
most  considerable  of  those  rivers  which  fall  into  the  English  Channel, 
rises  in  Exmoor  Forest.  The  southern  shore  of  this  part  of  the  Bristol 
Channel  is  very  steep,  the  sea  in  many  parts  not  leaving  the  cliffs 
in  the  lowest  tides.  From  Minehead  Point  westward,  the  charts 
give  8,  9,  and  10  fathoms  water  close  in  with  the  shore.  East- 
ward of  that  point  the  coast  is  more  flat,  and  towards  the  mouth  of 
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the  Parret  the  distance  between  high  and  low  water  mark  is  in  some 
places  above  two  miles.  From  the  town  of  Minehead  there  is  a 
tract  of  low  marsh  land,  extending  eastward  about  four  miles  along 
the  coast,  and  about  a  mile  in  breadth  in  most  places  from  the  sea 
to  the  base  of  the  hills.  Were  it  not  for  a  bank  of  pebbles  which  the 
sea  has  thrown  up  on  the  beach,  this  land  would  be  overflowed  every 
tide ;  and  this  even  now  generally  occurs  when  the  tides  are  imusually 
high.  A  similar  tract  of  marsh  land  occurs  in  Porlock  Bay^  which 
is  equally  protected  by  a  very  great  shingle  bank^.  divided  into  three 
teiitaces  rising 'the  one  above  the  other^  the  highest  part  of  the 
bank  being  not  less  than  forty  feet  above  low  water  mark.  The 
pebbles,  -  which  all  along  the  shore  are  of  the  same  materials  as  th^ 
clifllB  in  the  open  part  of  Porlock  Bay,  are  of  various  sizes^  but 
they  are  in  general  flattened  spheroids  of  about  six  inches  itt  di-» 
*ameter ;  as  they  approach  the  cliflfs  at  Hurstone  Point,  they  become 
gradually  less,  and  close  to  the  cUflTs,  they  are  of  the  shape  and  size  of 
a  pigeon's  egg,  and  nearly  all  alike. 

Dunkery  beacon  is  stated  in  the  report  of  the  Ordnance  Tti* 
gonometrical  Survey  to  be  1668  feet  above  the  level  of  the  sea^ 
and,  with  the  exception  of  Cawsand  beacon,  in  the  northern  part 
of  Dartmoor  Forest,  which  is  stated  ia  the  same  report  to  be  1792 
feet,  is  I  believe,  the  highest  land  in  the  West  of  England. 

Grabbist  hill  I  found,  by  barometrical  measurement^  to  be  906 
feet  above  low  water  mark*  The  highest  part  of  the  ridge  is 
immediately  above  the  village  of  Wotton  Cduitney.  I  made  use  of 
Sir  Hetiry  Ehglefield^s  motmtsdn  barometer, '  and  I  have  calculated 
*the  heights  by  the  formula  he  gives. 

North  hill  above  Brattbn,  which  appeared  to  me  the  highest 
part  of  that  ridge,  I  found  to  he  824  feet  above  low  water  mark^ 
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The  western  extremity,  which  I  did  iK^  weamw,  jv4|^g  frpm  \^ 
appearance  at  a  distance,  can  be  very  iUtle  1«88  than  t]^i%  h^lghttt 

The  QuaQttK:k  hiUa  when  vUwed  ixom,  »  di$tw«€^  pr^smit 
a  gently  undulating  outline,  which  lifts  in  three  pUkCW  ipt^i  a  moif 
prominent  elevation,  the  meat  northern  bein^g  ^^U^d  P9«Gflm7»* 
the  central  height  Wiira  Neek^  and  the  mo»t  toutheni  Go^idltQQf 
Lodge,  from  which  last  point  the  range- d}vergef»  a»  hi^  l^eep  ^ 
ready  noticed.  Willis  Neck  ia  the  highest  of  the  three,  and  W99 
measmred  at  the  tioie  of  the  Trigonometrical  Survey,  and  leund 
to  be  1270  feet  above  low  water.  It  ia  called  in  the  Survey  th^ 
Bagborougfa  station,  being  immediately  above  the  village  of  that 
name.  Doucdmry  I  found  by  the  barometer  to  be  10S9I  f^^  9xA 
Cothelstone  Lodge  1060  feet  above  low  water  mark ;  hvt  as  bofU 
these  measurements  were  made  under  very  uafavoyrable  pircumr 
sta&ces^  tbey  are  n<tt  to  be  relied  on.  Doucebvry  mnat  be  ^onsor 
deraUy  higfa^  than  I  found  it  to  be ;  the  measurement  of  CQti|i?L 
stone  Lodge  is  probably  not  very  far  from  the  truth,  judging  in 
both  cases  from  the  comparison  between  the  three  heightf  vdien 
seen  at  a  distance. 

§  4.  The  whole  of  the  mountainous  part  of  this  district  M 
formed  of  a  series  of  rocks  difFering  very  considerably  in  mineralo- 
gical  characters,  but  which  the  repeated  ^ternations  of  the  several 
varieties,  and  the  insensible  gradations  that  may  frequently  be 
traced  of  one  into  another  connect  into  one  comvaon  formation.  A 
great  proportion  of  these  have  the  structure  of  sandstones^  the 
component  parts  varying  in  size  from  that  of  mustard  seed  to  such 
a  degree  of  fineness,  that  the  particles  can  with  difficulty  be  dis- 
cerned. Quartz  and  clay  are  the  essential  component  parts  of  all 
the  varieties,  but  in  different  proportions.     The  quartz  in  some 

*  This  is  the  name  by  which  it  is  universally  known  in  the  country,  but  it  is  called 
Daneshorough  in  the  Ordnaace  map. 
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iiuSuiises  plrevi^s  to  die  entire  exdnsion  of  any  other  ingredteat, 
fbhnlng;  a  >g)rtofikir  quartz  ri9ck :  it  is  dsore  almndant  in  the  aggra- 
giitt»  hi  a  cdtHtk  gtaln,  clay  being  the  diief  hsg^ edient  in  those  <^« 
tSdse  iHtd  fidsite  textui^  They  htcvexU  an  internal  sitatified  «tivG- 
\i(iftt  l^^t^lft  fetb  appsirdnt  in  tlnne  of  «  coarse  9raiiii,'(dnd  in  a  e»- 
l^et  ¥p6din€tt  ^tUSUtcAy  dlBcemible)  but  whidi  becbmes  ^radoaUy 
^Mft-e'dU^iMt  fts  the  tektyiie  becsomes  finer,  and  at  hst  tite  rode 
f^ditHfe^Mo  a^liii  |taitf0d  «Iaxe,  ditliible  into  honins  as  thb  «b 
fil^  'USA^lkAii^'SSt  6toOoth«y]Ey  feel 4iUid ehhnng -suif &de  of  «fae 
fMf  ^ikci -k'^mtY  Country.  Akeniatioiils  of'the  fined  grained 
ffetjr  ^riuidies  l^thlhose  of  the  coarsest  ittmictute  in  inacfysucceBSive 
Stintli  and  ^tthidUt  any  i1egul«»it3rof  fKsdtion,  aveoftonstantrooeur- 
rence,  and  frequently  without  any  gnMkuian'fijoia  ohe  Itniottire  mtp 
^  ^Klw^.^  In  isome  Ittstanioes  patiom  of  elate  •are  icontuned  in 
thifc  Hcm^  ^lilUsSi  ^afrksties.  Scales  <6f  luca  are-fi»qUctet,  and  tbej 
en  con^io  bkide  of  li-on  in  greater  «r  <  lebs  |}ropoctibOj  and  to  the 
iAtfi^rMt  ^i&tes  «f  diU«adde  their  various  cohiurs  ase,  fu>  doubt,  m 
hc^ii§cf^^  'Itice^ten'aitingicoleiiira  sretfeddish  brehven^andigreett- 
ish  ^y,  4iiid'ttt!6i%  ^e  matf  intemiftdiate  ebades  and  mixtures  of 
these  'g^loai'fc    ^dinfe  ^  the  sfany  >rarreties '  are  of  a  purplish  hue» 

•  •  • 

ifiad  iMs  Is  bdslSidnadly  spotted  with  green.  Of  ihe  spedmensi 
c^(f(iteid,  'thdte  iof  >a  OoafM  grain  and  of  ia  dark  Ireddish  brown 
colour,  db'ftl^'  ^ffeii>«see  t>^  adds ;  those  61  a  pale  iteddirfi  bnHmi 
^0«F,«md%f  aijg^eeiHi^^ey  eolovr,  ^1  efierviesce,  and  some  of 
Hteih  h^sidy.  ^hxSa  of  the  l^ffiisties  of  islMe  Msew  any  eigns  of 
<>ffeHttKeiicb.  -The  >dMgii@t  ^as  Vdtt  ^tfiflT^oted  ty  «ny  )one  of  the 
ileii^   ^![  did  Ubt  ilib(50Ver 'a  tMce  ^f '^ttjr  (oi^gwnic  ^cUyin.ehher 

*  Similar  a)teniafioii8  of  cls^   tl^te  with  gavwacke  haw  been  d[>sei^ed  at  CHnan 
aniiAt^Abei^le,  I^]r1>r/]!iric  tuM6bh.     (^nhttectUms  c^^he'lfi^l^lgh^^S^ 

rian  Natural  History  Society,  Vol.  II.  Part  I.  p.  184.) 


M4  Mr.  Ho&iYBR  on  the  Geology  of  the 

variety^  but'  in  many  places  great  beds  of  limestone  fuU  of  madre^ 
pores,  are  contadned  in  the  slate,  the  limestone  and  slate  to* 
wards  the  external  part  of  the  beds  being  interstratified.  Veins  of 
tjuartz,  which  are  often  of  gceat  magnitude,  are  of  constant  oc« 
-curtenbe,  b^ng  sometimes  accompanied  by  calcareous  spar,  and 
feniferous  carbonate  of  lime ;  veins  of  sulphate  of  barytes  are 
iiot  uncommon*  Thin  layers,  composed  of  quartz,  chlorite,  and 
ferriferous  carbonate  of  lioAe^  ^re  often  interposed  between  the 
strata  of  slate,  and  pyrites  is  sometimes  disseminated  through  the 
mass  of  the  rock.  C!opper,  in. the  state  of  sulphuret  and  of  ma» 
^achite,  and  veins  of  hematite,  are  frequently  found,  and  nests  of 
copper  ore  of  considerable  magnitude  have  been  found  in  the 
subordinate  beds  of  limestone. 

Those  who  are  acquainted  with  the  geology  of  Devonshire  and 
Cornwall  will  recognize  in  these  characters  a  great  similarity  be* 
^eeh  the  rocks  which  I  have  been  describing,  and  those*  which 
form  80  large  a  portion  of  the  western  counties,  and  which  have 
of  late  been  designated  by  several  mineralogists  by  the  term^rjir* 
-fvacie.  I  am  fully  aware  of  the  unwarrantable  extension  of  this 
name,  and  of  the  great  want  of  precision  which  has  been  the  con- 
sequence of  applying  it  without  pointing  out  the  mineralogical 
^ructure  of  the  compound ;  but  I  £eel  in  common  with  many 
others  the  diflSculty  of  finding  a  less  objectionable  term  by  which 
the  series  of  rocks  in  question  may  be  distinguished,  when  it  is 
necessary  to  speak  of  them  collectively.  As  the  word  by  itself 
conveys  no  theory,  and  as  these  rocks  have  a  closer  connection 
with  that  class  to  which  the  term  was  originally  applied  than  with 
any  other,  I  shall  call  the  series  of  rocks  which  I  have  described, 
a  grauwacke  formation^  hoping  that  the  description  I  have  given 
will,  in  some  degree,  remove  that  want  of  precision  which  is  the 


SoutihWestcm  Part  of  Somersetshire.  845 

chief  objecdon  to  the  word.  To  those  hpwever  who  may  give  to 
it  the  theoretical  meaning  which  this  word  implies  in  the  Wemeriaa 
vpitm^  I  must  zgdin  point  out  the  altiernations  of  quartz  rocli:, 
doA  of  a  clay  slate^  with  beds  of  limestone  full  of  organic  remsdns. 
The  clay  slate  cannot  be  distinguished  from  that  of  a  primitive 
country. 

§  5.  A  re&rcnce  to  the  accompanying  map  will  serve  better 
than  any  descdpdon  to  shew  the  extent  of  country  occupied  by 
iSbm  formation :  it  remdns  for  me  to  point  out  some  of  those  cir- 
cumstances connected  with  it  which  appear  to  be  worthy  of  i{iore 
particular  aotice. 
-  The  north  hill  which  extends  along  the  shore  Uoai  Mio^heftd 

> 

to  Porlock,  forming  a  v«ry  bold  and  precipitous  coast^  ^^i^ird^  thp 
lest  oppoctunity  of  studying  t^s  grauwacke  formation.  At 
Qreeaaley  point,  about  a  mile  w^ffward  of  Minehead,  there  are 
rery  lofty  sections  where  the  akemations  of  the  dWerent  varieties 
m^  be  distinguished,  and  where  ^im^Q  are  also  vf;ry  good  exaniples 
of  those  curvatures,  which^  in  this  fpcviAitioo,  are  of  sucb  freq^eAC 
occurreaoe.  Stnta  dial:  run  for  some  i^aAce  in  a  hqrif2;onta|  line 
sud^«ty  turn  up  into  a  T^rtical  positioA, «( oi^c^  tjn^s  they  aswoxe 
the  fona  of  an  airch  or  a  siiccessioa  of  ^jreat  curves.  Jt  is  haj;dl]F 
necessary  to  soy  that  these  rocks  cmM  not  b^ve  been  depo^iied  AQ 
tke  forms  diey  now  exhibit,  asiBdit  is  pretty  c^yi4e)^t  th^  th^  flei^ures 
imist  base  taken  place  while  fhe  rock  waB  f a  a  pla^^ti^,  ^ 
theofc  is.  Ob  fifaotiire  at  the  bondings^  npr  ai^y  ii;itCiirmp$icin  to  th^ 
oofitiauity  of  ehe mass.  .  Similar  cuJ^sNCHres .apie  to, be  «c^ ^t  Hur- 
stone  point,  lAio  irtstcm  ^ctfcnuty  of  Norith  hilL  These  a()pj?ar-p 
mces'are  so  well  kiK>wn  that  .drevjinga  E)f  th^joi  ;are  UAPOcessa^y : 
they  are  very  analogous  to  those  observed  by.Mr*  CoAiyboar^  ist 
^6  wme  laocka  on  thia  Q9M^  JQi»6  wiH^  ^^^iva^cU  ipd  fCftre- 
Vol.  hi.  2x 
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sented  in  the  33d  and  34th  Plates  of  the  2d.  Volume  of  the  So- 
ciety's Transaction?. 

§  6.  In  every  part  of  the  district  where  the  slaty  varieties  pre- 
vail, the  ends  of  the  inclined  strata  as  they  rise  to  the  surface  be- 
come either  vertical  or  are  very  much  twisted.  Here  however  the 
contortions  appear  to  have  taken  place  after  the  induration  of  the 
stone,  for  they  are  not  in  the  form  of  curves,  but  are  in  ge- 
neral a  succession  of  sharp  angular  twistings,   with  a  fracture  at 

,  every  angle.  The  strata  in  general  as  they  approach  the  surface 
are  also  very  much  traversed  by  those  imperceptible  cracks  which 
make  the  rock,  as  soon  as  it  is  moved  from  its  bed,  break  down 
into  polygonal  fragments  of  various  dimensions.  Hence  are  pro- 
bably derived  those  loose  fragments  which  are  to  be  found  under 
the  surface  soil  all  over  the  district  where  this  formation  occurs,  and 
even  at  the  summits  of  the  highest  hills.  In  the  ravines  formed  by 
the  streams  in  the  lower  parts  of  Dunkery  beacon,  there  are  sec- 
tions of  some  yards  in  d^th  where  nothing  is  seen  but  these  6:ag- 
ments,  imbedded  in  a  loose  red  sandy  soil,  which  is  doubtless  pro- 
duced from  the  decomposition  of  the  fragments  themselves.  The 
angular  shape  of  the  fragments  is  an  additional  proof  that  they  have 
been  produced  on  the  spot,  and  that  they  are  not  materials  trans- 
ported from  a  distance.  The  most  remarkable  instances  of  these 
angular  contortions  are  to  be  noticed  in  the  lanes  between  the  vil- 
lage of  Enmore  and  West  Monckton,  and  the  other  roads  which 
cross  the  south-eastern  ridges  of  the  Quantock  hills.  I  may  par- 
ticularly point  out  the  neighbourhood  of  Adsborough,  and  the 
lane  leading  to  Tarr  near  Kingston,  where  the  ends  of  the  strata  of 

slate  are  covered  by  horizontal  beds  of  red  argillaceous  sandstone 

iind  of  conglomerate. 

5  7.    In  a  country  covered  by  vegetation,  and  where  the  rock  is 
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so  liable  to  partial  irregularities,  it  is  exceedingly  difficult  to  form 
any  general  conclusions  as  to  the  bearing  and  dip  of  the  strata* 
Every  geologist  must  have  observed  that  the  external  shape  of  a 
hill  is  not  always  a  certain  guide  in  detemuaing  the  bearing  of  the 
strata  that  compose  it,  and  that  in  many  places  other  causes  must 
have  operated  in  producing  the  external  forms  which  the  earth  now 
exhibits.  I  believe  however  that  the  general  bearing  of  the 
strata  in  question  may  be  stated  to  be  between  east  and  west,  and 
that  the  dip  is  more  generally  to  the  south  than  to  the  north* 

§  8*     In  the  ridge  which  terminates  at  North  Petherton,  there 
are  at  Binfords  some  very  large  quarries  where  the  gradation  of 
one  variety  of  rock  into  another  may  be  seen.     In  the  lower  part 
of  one  of  the  beds  there  is  an  accumulation  of  rounded  masses  of 
an  oblong  shape,  varying  in  size  from  a  few  inches  to  several  feet, 
in  the  direction  of  what  may  be  termed  their  longest  diameter. 
Their  internal  structure  is  often  identical  with  the  adjoining  strata 
of  grauwacke,  but  they  more  frequently  consist  of  a  succession  of 
thin  concentric  layers,  these  layers  being  of  the  same  substance- 
with  the  strata,  but  separated  from  each  other  by  a  thin  coating  of 
oxide  of  iron,  having  the  shining  lustre  of  hematite.     The  smaller 
of  these  masses  more  nearly  resemble  a  large  mytilus  than  any 
other  shape  to  which  I  can  compare  them,  and  the  larger  of 
them  preserve  nearly  the  same  form.     They  appear  to  have  been 
consolidated  while  the  rock  in  which  they  are  imbedded  was  in  a 
soft  state,  for  the  surface  of  the  bed  on  which  they  rest  is  covered 
with  the  moulds  of  those  that  have  been  removed. 

§  9.  Near  Ely  Green  in  the  side  of  a  combe  called  Dibbles^ 
towards  the  summit  of  the  Quantock  hills,  I  observed  a  variety  of 
slate  differing  considerably  in  appearance  from  any  I  met  with  in 
the  district  except  in  one  other  qpot     It  is  of  a  blmsh  green 
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colour^  apparently  derived  from  chlorite^  with  purplish  etiuas 
and  including  small  spherical  masses  of  a  white  earthy  tex- 
ture, which  give  to  the  miss  an  amygdaloidal  structure :  it  may 
be  considered  as  a  variety  of  argUlaceous  slate,  and  as  it  occurs 
in  strata  conficMrmable  with  the  usual  varieties  of  the  grtuwacke 
formation,  it  belongs  I  have  no  doubt  to  the  same  class :  it  ift 
found  to  be  very  useful  as  a  fire  stone.  The  other  place  whwe 
I  found  a  slate  very  similar  to  this  was  in  the  neighbourhood  of 
Gheddon  Fitz-Paine. 

§  10.  In  passing  through  the  village  just  natned,  I  observed  in 
the  street  a  small  Uock  of  stone  difiering  in  appeatante  from  any 
I  had  found  previously,  and  upon  examination  I  found  it  to  be 
granite,  a  rock  I  had  searched  for  before  without  succets^  and  ift- 
deed  this  is  the  only  place  where  I  saw  an  unstratified  rock  in  the 
whole  district,  ^e  porphyry  and  greenstone  which  accompany  the 
grauwacke  formation  in  Devonshire  being  wholly  wanting  here. 
On  inquiry  I  found  that  this  gramte,  called  by  the  country  people 
Pottle  Stone^  came  from  an  old  quarry  not  far  distant  in  the  grounds 
of  Hestercombe,  belonging  to  T.  Warre,  Esq.  My  informer 
brought  out  of  his  house  a  whetstone  which  he  said  came  from 
another  quarry  close  by  the  Pattle  Stone.  It  was  a  greenish  oote- 
pact  stone,  very  like  some  homstones  or  some  of  those  ddio- 
grained  siliceo-aigillaceous  compounds  which  it  is  very  dififiadt<o 
name.  On  going  to  the  quarry,  which  is  almost  entirely  overw 
.'grown  With  brushwood^  I  found  the  gnuiite  in  situ :  it  is  smaU 
grained,  and  consists  of  dull  flesh-coloured  felspar,  with  green 
mica,  and  a  small  quantity  of  quartz.  It  occurs  in  the  lower  part 
of  the  hill  and  occupies  a  very  limited  extent.  Immediately  ad- 
joining is  the  spot  where  the  whetstones  are  got.  Here  I  found 
regular  strata  of  slate  similar  to  that  occurring  in  many  parts  of 
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this  dktricty  inclined  at  a  considerable  angle  and  rising  towards  a 
mass  of  the  granite  which  appears  in  the  form  of  a  wall  a  few  feet 
above  the  ground*  Within  a  few  yards  of  the  granite  the  incli- 
nation of  the  strata  is  about  SS"*,  but  as  it  approaches  nearer  to  it 
the  angle  increases  to  63%  and  the  texture  of  the  stone  becomes 
jziuch  more  compact ;  the  actual  junction  of  the  two  rocks  is,  as  i£ 
ueuallj  the  case,  very  indistinct,  the  stratification  of  the  slate  be- 
ing very  much  disturbed  and  broken :  but  I  was  informed  that  the 
best  whetstones  are  got  nearest  the  granite,  and  I  found  the  mo^ 
indurated  pieces  in  that  situation.  Being  desirous  of  seeing  the 
actual  contact,  I  <d>taiDed  permission  from  Mr.  Warre  to  clear 
awa(y  the  ground  across  the  line  of  junction:  and  although  the 
quantity  of  brushwood,  and  thick  covering  of  soil,  and  a  very 
unfavourable  state  of  the  weather  prevented  me  from  making  so 
ct>niiplete  an  examination  as  I  wished,  I  so  far  effected  my  purpose 
as  to  find  the  junction.  The  granite  as  it  approaches  the  slate  be- 
comes  much  finer  grained  than  before,  and  at  the  contact  there  is 
An  indistinct  blending  of  the  two,  and  as  far  as  I  can  judge  fiom 
the  very  imperfect  specimei^  I  could  obtain,  there  is  an  appearance 
of  fragments  of  the  slate  united  by  a  granitic  cement.  All  the 
circumstances  appear  to  favour  the  supposition  of  this  being  a 
vein  of  granite,  but  the  evidence  I  have  to  offer  is  too  scanty  to 
enable  me  to  speak  with  confidence  on  the  aubject. 

§  IL  Some  years  ago  a  shaft  was  sunk  in  one  of  the  branches^ 
of  Gn^bist  hill  at  Stanton,  above  the  village  of  Alcombe^  in 
consequence  <^  some  indications  of  copper  in  the  rock  there,  but  . 
the  quantirfr  of  ore  found  was  «o  smtll  that  dieworkings  were  very 
"•oottwv^ii  up.  I  found  among  the  rubbish  some  pieces  of  green 
•cftrboftate  df  copper  with  grey  cc^pper.  Similar  trials  with  no 
'Wtter  <sucdB86  m^x^^  iaade  at  i^mry  ^umr  4be  novdiem  eztremi^  of 
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the  Quantock  hills.  I  found  there,  among  the  rubbi&h,  specimens 
of  malachite  and  of  brownish-black  sulphuret  of  copper. 

I  received  from  Thomas  Poole,  Esq.  of  Nether  Stowey,  a  spe^ 
cimen  of  an  exceedingly  hard  and  compact  iron  ore  which  hid 
been  found  in  the  Quantock  hills,  but  in  what  place  he  could  not 
inform  me.  It  is  an  oxide  of  an  iron-grey  colour  and  seml-me- 
tallic  lustre,  with  a  sharp  splintery  fracture,  and  so  hard  as  to 
scratch  glass  easily.  Its  specific  gravity  I  found  to  be  5.244,  which 
with  its  other  characters  brings  it  nearer  the  fer  oUgiste  of  Haiiy 
than  any  other  variety  of  ore.  The  occurrence  of  so  rich  an  ore 
ia  a  large  quantity,  would  be  a  very  valuable  discovery. 

§  12.  In  several  parts  of  this  district  there  are  found,  as  I  haye 
already  stated,  very  considerable  beds  of  limestone  which  are  coa- 
tained  in  the  slate.  Their  occurrence  in  detached  spots,  and  their 
appearance  in  the  quarries  where  they  are  most  extensively 
wrought,  seem  to  point  out  that  they  are  not  regular  strata  con- 
formable with  those  of  the  slate  above  and  below  them.  Flattened 
spheroidal  masses  of  the  same  kind  of  limestone  are  frequently 
found,  completely  enveloped  by  the  slate,  and  very  similar  to  the 
balls  of  clay-iron-stone  in  slate  clay,  but  thinning  away  at  the 
edges  much  more  than  those  do.  I  conceive  that  the  great  masses 
of  limestone  occur  in  the  same  way  :  they  have  an  irregular  bedded 
structure,  and  very  often  layers  of  slate,  often  of  considerable 
thickness,  are  interposed  between  the  beds ;  but  although  the 
positions  of  the  quarries  along  the  eastern  side  of  the  Quantock 
hills  appear  in  a  continuous  line  on  the  map,  the  great  variations 
in  the  bearing  and  dip  of  the  strata  of  those  quarries  renders  it 
extremely  improbable  that  the  limestone  of  each,  although  very 
umilar,  are  parts  of  regular  strata.  These  beds  of  limestone  ap- 
pear to  be  confined  to  the  places  where  the  slaty  varieties  of  grau- 
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wacke  formation  prevail ;  I  shall  now  point  out  some  of  the  most 
extensive  quarries  where  they  are  worked. 

§  13.  At  Allercot,  about  four  miles  south  of  Minehead  on  the 
road  to  Dulverton,  the  principal  bed  of  limestone  is  30  feet  thick- 
It  is  of  a  bluish  grey  colour,  variegated  with  red,  of  a  crystalline 
structure,  and  full  of  small  lanunae  of  cdcareous  spar  disseminated 
in  4^tached  spots  through  the  mass,  which  are  most  probably  the 
remsuns  of  organized  bodies.  Besides  this  great  bed,  there  are 
several  others  of  less  thickness  contsdned  in  the  slate,  and  the  thinner 
beds  are  of  an  iron<*grey  colour.  The  slate  is  one  of  those  fine 
grained  varieties  which  approach  very  nearly  In  ^pearance  to  the 
day  slat«  of  a  primary  country ;  it  is  very  much  contorted,  and  the 
curvatures  are  often  so  small  as  to  be  seen  in  a  cabinet  specimen. 
Is  is  very  much  traversed  by  veins  of  quartz.  I  was  informed  by 
the  workmen  at  Allercot  that  there  are  quarries  of  a  similar  kind  of 
limestone  at  Westcot,  Treborough  and  Leigh.  At  Treborough  a 
very  excellent  roofing  slate  is  obtained. 

§  14.  At  Doddington,  Friern  farm,  and  Ely  green,  on  the 
eastern  ^de  of  the  Quantock  hills,  the  quarries  are  very  extensive. 
In  those  of  Friern  farm  I  found  some  of  the  beds  to  be  a  very  close 
grained  crystalline  limestone  without  the  slightest  appearance  of  any 
organic  remains ;  but  upon  a  close  examination  of  the  stone  when 
brcJsen  in  different  directions,  and  particularly  at  those  places  where 
k  is  bruised  by  the  stroke  of  the  hammer,  I  found  many  parts  of 
the  bed  to  be  almost  enticdy  con4>osed  of  a  inadrepore.  Towards 
tbe  exterior,  madvepores  are  very  distinctly  «een,  and  in  some  of 
the  beds  the  stone  is  full  of  circular  bodies  composed  of  large 
crystalline  plates  of  calcareous  spar,  which  I  have  little  doubt  are 
i^  but  I  did  not  discover  a  shell  any  of  description. 
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§  15.  In  the  quarries  at  Great  Holwel!  there  may  be  seen  on  a 
small  scale  that  occurrence  of  caverns  so  frequent  in  limestone. 
They  vary  in  width  from  half  a  foot  to  five  feet,  and  their  height 
varies  with  the  thickness  of  the  beds.  In  some  places  they  may  be 
seen  to  close,  hut  in  general  their  depth  was  beyond  what  I  could 
ascertain.  Their  sides  although  uneven  by  the  irregular  projections 
of  the  rock  have  all  a  smooth  rounded  surface,  as  if  worn  by  attri- 
don,  but  this  seems  to  be  owing  to  an  incrustation  of  calcareous 
spar  which  hangs  down  in  many  places  in  large  stalactites,  a  process 
that  is  evidently  going  on  at  the  present  time  in  several  of  these 
caverns.  That  the  caverns  have  not  been  produced  by  any  rents 
that  might  have  occurred  after  the  consolidation  of  the  strata,  is 
evident  from  their  being  confined  to  the  limestone  and  not  extending 
through  the  intervening  slate. 

§  16.  Nests  of  copper  are  very  frequently  found  in  this  lime- 
stone. I  observed  in  several  places  small  nodules  of  the  greea 
carbonate  enveloped  by  brown  ochreous  earth.  At  Doddington  a 
very  large  quantity  was  found  some  years  ago.  A  loose  friable 
quartzose  sajidstone,  which  1  shall  afterwards  notice,  was  found  to 
contain  so  much  copper  ore  that  a  mine  was  sunk  in  it.  In  order  to 
drain  the  works  which  were  situated  upon  the  rise  of  the  iiill,  a  shaft 
was  sunk  for  the  purpose  of  driving  a  level  from  north  to  south  up  to 
the  workings,  expecting  at  the  same  tiaie  to  cut  across  any  veins  of 
metal  that  might  exist  there,  as  they  are  generally  supposed  in  this 
part  d  the  country  to  run  east  and  west.  They  had  proceeded  a 
Tcry  short  way  in  driving  this  level  when  they  came  upon  a  black 
riiaty  limestone,  and  immediately  afterwards  they  found  a  lar^  nest 
ef  copper  oM,  cbAsi«ttng  of  ^  greea  carboaafte,  and  ydlow  su^iwet. 
The  work^Rgs  vit  the  Sandstone  tvere  ifnmediajcely  girvca  up ;.  th«j]f 
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did:not  oohtinue  driving  die  levi^l,  bnt  worked  in  the  limestone  on 
all  aid^a.  \  The  raine  has  however  been  abandoned^  as  the  produce 
was  not  'suffieient'tb  bear  the  expenee  d£  an  eiigixie  to  dram  off  the 


§  17.  I  found  specimens  of  the  black  slaty  limestone* -at  the 
mouth  of  the  pit,  and  I  afterwards  obsierved  the  same  stone  in  the 
Um^6ne  quarry  hear ,  Ely  green  interposed  between  the  beds  of 
Ufiftestobe.  It 'is  of  a  coal  black  colour,  but  becomes  white>  when 
beated :  dissolved  In  muriatic  acid  it  leaves  a  black  powder,  and  this 
powder  when  heated  is  partly  dissipared^  and  what  remainS;ia^  white 
ei^;    The  limedtoiie  appears  therefore^  to  owe  its  Uack  cdlour  to 


matter. 


V   •        t 


J        » 


"Besides  the  quarries  I  have  named  there  are  several  others,  but 
as  they  present  no  appearances  different  from' those  I  have  already 
desfrribed,  it  is  not  necessary  to  do  more  than  mark  thear^  Occurrence 
on  the  map.t  ^        -  > 


§  18.*  About  a  furlong  eastward. of  Halsey  cross^  in  a  quiarrjr 
whiere  stcmes  are  obtained  for  mending  tiie  roads,  I^fotind  s^Atia  of 
the  coarse  grained  and  slaty  varieties  of  the  vgr&uWaSke  formadoi!!^, 
alternating  with  a  calcareous  rock  different  from  any -other  L  had 
seen  in  this  district.  Its  colour  is  in  general  reddish  brown,  -ver^ 
similar  to  the  strata  that  alternate  with  it,  but  the*  calcareous  strata 
are  not  all  alike.  In  none  of  them  are  there  any-  tmces  of  oi^nic 
remains,'  unless  indeed  some  detached  crystalfifie  laminas  Ina^-  fie 
•con^dered  as  indications  of  them.     The  principal  varieties  afe     " 


* ) 


i    i   >    w 


''  *  I'roeetT^  thit  account  of  llio  Doddingtoii  tnlkie  ffofli  ifey  frieodTboMm  Pdole^- Aqi; 

of  Nether  StowoTi,  .  ,.  .:     .     •  .   ^  :.       ,    .  ,        r,-,--  ., 

-f  The  position  of  nmny  of  those  quarries  has  been  pointed  out  to  me  by  m?  friend 
tfie  Rer.  Jolin  Fdof^  of  £iimore,  fa  Whom  i  amlndeotdl  forutilch  Yahabli^  a^nui6e  iii 
i|&e  pros^cutioa  of  this  inqi^iry. 

Vol.  III.  2  y 
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Ir  A  cryBtalUne  limestDue  whicb  bums  to  a  wlote  Ume  mhied 
witib  bmwn  «p0tft»  fidling  very  readily  to  powder.     100  grabs 
diasdved  ia  dilute  acid  left  7  grains  of  reodaum,  wfaidi  eoft- 
sisted  of  about  4  grains  of  oxide  of  iron,  the  remainder  beiflg 
^lica* 
%  The  precedkig  variety  mixed  with  a  conudeoabfe  quandtf  of 
quartz,  aad  of  ydlow  calcareous  apar.    This  latter  sufastancf 
occurs  also  ia  vdns  and  probably  pOTvades  all  the  calcareow 
strata.    A  piece  of  that  stooe  when  thrown  into  £lute  add 
leaves  a  fragment  which  does  not  fall  into  powder. 
;S.  This  variety  is  intermixed  widi  a  sniooth  slaty  substance  widi 
an  unctuous  feel,  which  is  probably  talcose  slate :  it  leaves  a 
€onsid«rable  quantity  of  ki^  grains  of  quartz  idiea  diiown 
ii^  dilute  acid. 
None  9f  these  calcareous  strata  are  used  for  any  other  purpose 
than  to  mend  the  roads,  and  they  do  not  seem  to  bo  known  as 
liRiSStOQes,  most  piobaUy  because  there  is  a  much  betta*  limestone 
so  n^air  at  hand*     The  first  variety  would  yield  a  ^^ry  good  lime, 
if  reliance  f(H:  diat  purpoae  can  be  placed  on  my  minute  expo- 
liqi^eiits;  a  trial  on  the  large  scale  might  very  easily  be  msde  in  one 
of  the  neighboDring  lime  kiilos.     The  principal  calcareous  stratum 
is  five  feet  thick. 

Imipediately  behind  the  village  of  Bagborough  I  found  a  calcareous 
Sti^tUB^  occurring  ia  the  same  way  as  those  at  Halsey  cross. 

§  1^  My  observations  were  principally  confined  within  the 
limits  I  have  already  mentioned,  but  having  had  an  opportunity  of 
maldag  a  cursory  examination  of  the  country  between  Porlock  and 
Ilfracombe,  and  as  the  rocks  occurring  in  that  part  of  the  country 
^re  connected  with  those  I  have  been  describing,  I  shall  briefly  state 
the  few  notes  I  made.     My  route  was  from  Porlock,  by  Culbone, 
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Wlthycombe  &rm  mkI  Ccmntesbuly  to  lantoi^  and  from  thence 
tktoogh  the  Valley  of  Rocks  by  Slattonslade^  Trentisfaoe^  Combe 
Mtftin  and  Berrf  Naibor  to  Ilfracc^bei  A  Tcry  great  part  of  this 
cowiery  is  entirely  concealed  by  Vegetation,  but  wherever  the  ro<^  is 
exposed  I  found  some  variety  of  the  grauwacke  formation  identical 
wkh\diote  I  had  left  behind.  In  that  part  of  the  road  which  is  east- 
ward of  Linton^  th6  coarser  grained  yarietiei  Bte  most  fitqtient,  but 
wdstwajfd  of  that  plac^  the  slaty  varieties  predominate,  very  often 
BesembBng  some  kinds  of  iron-grey  clay-slate  found  iii  pntbsiry 
o6untries«  Towards  UfnKiombe  this  appearance  becomes  still  more 
deoided,.  and  in  a  calxnei:  specimen  it  would  be  impossiUd  to  tdl 
die  diflGereilce^  But  beds  of  limestone  ^th  very  decided  indications 
of  organic  irtmaiaa  contained  in  thia  skte,  show  that  it  is  of  secon^ 
diaory  formation^  and  at  the  same  time  afford  a  useful  lesson  of  tfad 
inadequacy  of  mineralogical  characters  alone  to  determine  the 
geblogtdd  natiHle  of  a  rock.  These  limestone  beds  are  found 
between  Berry  Narbor  and  Hele ;  their  resemUance  to  those  I  have 
described  in  the  £brmer  part  of  this  paper  both  in  internal  conip 
position  and  in  the  accompanying  slate,  leave  no  doubt  of  their 
bdongii^,  to  the  same  class.  When  struck  with  a  hammer  it  emhs 
m  slight  bituminous  smell,  a  circumstance  v^hich  I  did  not  observe 
ia  the  limestone  of  the  other  places  I  have  mentioned^  and  it  is 
tnDversbd:  by  very  lafge  veins  of  a  transparent  and  very  beautiful 
CiEilcartoiis  spian 

^'S(K  Throughotit  the  whole  district  described  in  this  pa(^cr 
1  fbuad'  die  grauwacke  fbrmadon  sutrounded  eidier  by  a  conglo- 
merate^  or  by  a  rdd  smdstone^  sometimes  tolexiably  compact,  bitt 
aidre  frequently  of  a  friabk  teitture.  Thcee  conglomeratiett  and 
aandstones'assumrvery  Various  afvpearanocs,  bat  under  eVdry  foml 
of  aggbegadon  the  ^skme  mdteiialsf  tnay  be  traced*    Where  di^ 
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component  parts  are  large,  as  in  the  conglomerates,  the  nodules 
consist  of  some  of  the  varieties  of  rock  that  compose  the  grauwacke 
formatioa;  and  in  many  places  there  are  nodules  of  a  limestone  very 
similar  to  that  of  the  subordinate  beds  in  the  same  series.  These 
derivative  rocks  under  one  form  or  auother  are  found  in  all  the 
intervening  valleys,  and  the  great  valley  on  the  western  side  of  the 
Quantock  hills  is  wholly  composed  of  them.  They  are  not  how- 
ever confined  to  the  vallles,  but  are  sometimes  found  on  the  sides 
of  the  hills  at  a  very  considerable  elevation.  It  would  have  been 
a  fruitless  task  to  have  attempted  to  distinguish  in  the  map  each 
particular  form  of  aggregation,  more  especially  as  I  did  not  discover 
any  uniformity  in  their  relative  positions.  I  have  thought  it  better 
to  class  the  whole  under  one  head  and  to  represent  them  as  such 
by  one  colour.  It  will  be  necessary  however  to  point  out  in  detail 
some  of  the  most  remarkable  instances. 

§  21.  In  the  eastern  and  highest  part  of  the  valley  in  which  the 
village  of  Porlock  is  situated,  there  is  found  at  Tivington,  Huntsgate 
and  Holt  farm,  a  conglomerate  composed  of  thin  fragments  of  a 
coarse  grained  slate  seldom  exceeding  an  inch  in  size,  with  pieces 
of  quartz,  cemented  by  white  calcareous  spar.  The  surfaces  of  the 
fragments  are  rounded  by  attrition,  and  are  coated  with  reddish 
brown  oxide  of  iron,  which  has  in  many  places  the  metallic  lustre 
of  hematite.  The  fragments  are  in  some  places  so  small  that  the 
rock  has  the  appearance  of  a  sandstone.  It  occurs  in  thick  beds 
which  are  often  inclined  at  a  considerable  angle,  but  not  conform- 
able with  the  slope  of  the  hill  in  the  lower  part  of  which  the  con- 
glomerate is  found .  The  smaller  grained  rock  frequently  alternates 
with  the  coarse  conglomerate :  at  Tivington  the  latter  variety  prevails, 
but  at  Huntsgate  that  resembling,  a  sandstone  forms  the  thickest 
i>eds.     Both  varieties  ace  very  much  traveised  by  veins  of  calcareous 
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qian.  At  Hdt  ferm  there  is  a  vein  nearly  18  feet  thick^  consisting 
of  several  layers  so  distinct  thiat  I  at  first  conceived  the  mass  to  be  a 
series  of  ktrata,  but  upon  further  examination  I  found  that' it  was 
inclined  at  right  angles  to  the  dip  of  the  beds  of  conglomerate;  It 
is  stratified  nbt  only  on  the  great  scale,  but  also  in  the  internal  struc- 
ture^ Which  consists  of  a  succession  of  layers,  having  in  many  places 
a  waved  appearance  similar  to  that  seen  in  sections  of  recent  cal- 
eareQus  depositions.  Part  of  this  vein  consists  of  a  mixture  of  white, 
rad,  and  honey-yellow  calcareous  spar,  resembling  in  some  places 
Ofiilular*  quartzi.  The  quantity  of  calcsU*eous  matter  in  this  con* 
glomerate  is  so  great  that  it  is  quarried  fc»i  the  purpose  of  ot^iiimg 
lime  from  &&*: 'But  at  Holt  farm,  the  great  size  of  the  vein  renders 
it  imneotseary/£[^r  them  to  use  the  less- pure  cohglorilieratei. 

f  22.  i  In :  the  lane  lading  from  the  toWn  of'  Minehead  td  the 
church,  which  is  situated  near  the  eastern  termination  of  North 
hill,  the  rock  has  been  cut  through  to  a  considerable  depth.  At 
the  first  part  of  the  accent  it  is  a  friable  red  sandstone  distinctly  stra- 
tified, and  dipping  north^-e^ist  by  north  about  15*"  ai  It  w6rtf'}nto 
the  hill.  It  is  almost  entirely  »liceoi»j  and  contains  n&  calcareous 
matter,  nor  are  there  any  of  those  grey  patches  which  generally 
accompany  the  marly  red  sandstone  to  be  afterwards  described.  It 
appears  to  rest  upon  a  conglomerate,  that  rock  just  appeaaring  ab6ve 
ground.  Continuing  to  aiscend,  this  red  sandstone  after  a  short ^ay 
is  suddenly  broken  ofi^,  and  is  succeeded  by  a  conglomerate  wM^h 
contittiiies  during  the  k^mainder.  of  th<g  ascieat,  till  It  meets  the  grau-^ 
wackeiformadoQ  immedi^ely  above  the  cMirch^  Uinfoftuiiaf ^y  the 
Mp^ai  contaxkisiiM  ex^ofeed^Hi^  conglonbtat6  c«>iisistsiof  rdUli^dd 
fri^ents  of  rockff  idehticsd  whh  thiM^^  fotmd  griuwjteke 

ibrmatioii;  bbt'widk)iit  kiiy;lit»fttniei!''iid  it  them 

ilure  patches  of  itbeaiubd  fe44yndstdli04^ 
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th^  ascemt,  varying  from  a  few  ificbes  to  several  £tt]ioilis  iH  extent^ 
and  having  in  general  a  stratified  structure. 

§  23.  Near  the  village  of  Alcombe,  and  at  the  foot  of  omi  of 
the  lateral  branches  of  Gtabbist  hill,  there  is  found  a  coc^lomeiitti 
differing  considerably  front  either  of  those  already  described  K 
occupieft  a  very  small  space  superficially^  probably  not  more  than  a 
square  furlong,  but  it  is  found  in  very  thick  beds*  It  is  cctaipoied 
of  rounded  fragments  <£the  coarsa:  quartzose  varieties  of  Che  gran* 
wacke  series,  of  limestone  and  of  quartz,  united  by  a  calcareo-'ari^ 
laceous  cement  of  a  reddish  brown  colour.  The  limestone  is  ia 
geaend  grey  vrith  a  reddish  tii^^  of  a  crystaltine  feexture^  wilh 
laminat  of  calcareoua  spar  scattered  through  it,  and  frequontly  cook 
tabling  carbonate  and  aulphuret  of  cqpper ;  chttraetera  suScieiit  m 
idtendfy  it  with  the  subordinate  beds  of  the  grauwacloe  formation. 
In  one  of  two  instances  I  found  it  containing  chert.  In  some  pslts 
of  the  conglomecate  the  cement  is  very  much  mixed  with  white  aAd 
flesh  coloured  sulphate  of  barytes  in  crystalline  plates;,  and  widi 
green  carbonate  of  copper.  It  is  also  traversed  by  veins  of  calcareous 
spar,  and  contains  cavities  lined  with  crystals  of  the  same  subatancci 
The  fr^agments  are  of  different  sizes ;.  some  of  them  are  as  large  as  a 
man's  head.  The  conglomerate  is  covered  by  a  loosely  aggregated 
quartzose  sandstone,  varying  in  colour  from  reddish  white  to  brown- 
ish red,  and  often  containing  much  calcareous  matter.  Soihelimes 
thei^  are  fragments  of  the  same  varieties  of  grau  wacke  that  occur  in 
the  conglomerate^  found  in  those  patta  of  the  sandstone  thait  are 
contiguous  to  it ;  and  if  is  also  mixed  in  some  places  with  giten 
carbonate  of  cqpper  ^mI  with  sulphate  of  barytes.  In  the  upper 
part  of  the  conglomerate  there  are  rounded  fragment»  of  a  sandstone 
mixed  with  carbonate  of  copp»  nearly  identical  with  that  of  the 
beds  lying  over  the  conglomerate^     This  sandstone  is  about  5  or  6 
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ftetin  tfakkneas,  and  dips  northward  about  18^.  The  signs  of  stra- 
tification are  not  verj  distinct  in  the  conglomerate,  but  the  beds 
a{q)ear  to  dqp  at  die  same  angle  and  towards  the  same  pcnnt  as  the 
fOperfidal  ssuidstoae.  This  conglomerate  is  called  Popple  rock 
(Pebble?)  by  the  quaniers,  and  is  wrafaed  cm  account  of  the  nodules 
of  Kmefiitonei  which  are  picked  out  and  made  into  lime. 

§  d4)b  Oi^site  Bidduunfarm  near  Timberscombe,  and  at  the 
feot  of  thf  hill  which  may  be  considered  the  eastern  temunation  of 
Dmikery  beacon,  another  modification  of  the  conglomerate  occurs. 
It  is  composed  of  large  irr^ularly-^shaped  fiat  masses  of  fimestone 
imbedded  in  a  pale  green  sandy  clay«  Between  these  masses  th^re 
is  imerposed  a  conglomerate  of  smaller  sized  fragments,  very  analo^ 
^U6  to  that  found  at  Tivington,  and  the  whole  series  is  covered  by 
a  ftiable  red  tnarly  sandstone.  The  limestone  is  similar  to  that 
lamid  in  the  conglomerate  ac  Alcombe.  The  lower  part  of  the 
▼alley  on  the  south  side  of  Grabbist  hill  is  chiefly  meadow  land^ 
husx  \n  some  places  where  the  ground  is  broken,  as  in  the  road 
near  Wotton  Courtney,  and  in  the  road  from  TimberscoBkfee  to 
Minehead,  I  observed  a  red  marly  sandstone  with  grey  patches  con^ 
ta^nii^  thin  strata  of  a  smidl  sized  very  compact  brecxia  composed  of 
fragments  of  a  white  indurated  day,  united  by  a  temeat  of  clay 
mixed  with  calcareous  matter,  and  hq^  and  there  small  cavities  in 
it  lined  with  calcareous  spar.  Thtt  o^mpound  I  did  not  find  in  an-y 
other  part  of  Uie  ^strict. 

f  S5.  The  valley  which  separates  the  Quimtodt  hills  fwm  the 
BtotteuinQus  country  to  the  west  does  act  ps'eSent  a  imiformly  even 
mtlaee:  there  is  along  its  whcAe  extent  a  succession  of  low  hiUs 
haling  a  feng^u^nal  direction  panllcA^  to  l^t  of  t^  vaHey.  There 
a»  two  ranges  of  these  Mk,  but  the  most  conspicuous^  ar6  on  the 
^id*  ^  llie  Quanteek  hifift.    "Ihe  isihiiie  of  this  valley  ia  e^cuptel 
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by  the  deriyadve  rocks  I  have  been  describing,  and  all  the  different 
modifications  to  be  found  in  the  district  occur  in  this  valley,  and 
the  whole  of  the  low  hills  are  composed  of  them.  In  the  bottom 
of  the  valley  there  is  a  considerable  tract  of  loose  sand.  On  leaving 
the .  grauwacke  series  near  Dunster,  we  find  at  Carhampton  a  low 
hill  composed  of  a  red  argillaceous  sandstone,  and  proceeding  east- 
ward tovrards  Williton,  either  that  sandstone,  or  a  sandstone  con- 
tuning  rounded  fragments  of  the  grauwacke  formation  appears  in  all 
those  places  where  the  ground  is  broken.  At  Tarr,  Tor  Weston, 
and  Yellow,  the  same  conglomerate  (or  pebble  rock)  that  I  hav6 
described  at  Alcombe,  again  appears.  At  Tor  Weston  the  quarries 
are  situated  near,  the  top  of  a  small  detached  hill,  the  conglomerate 
forming  beds  of  great  magnitude.  At  Yellow  there  are  sections  of 
it  above  50  feet  in  height,  and  it  rests  here  upon  a  bed  of  red  clay. 
There  are  dbtinct  parallel  lines  which  divide  it  into  thick  beds, 
dipping  northward  about  lO"".  It  contains  here  more  fragments  of 
limestone  than  it  does  at  Alcombe,  and  I  found  between  the  pebbles 
in  some  places,  small  nests  of  hematite.  It  is  covered  as  at  Alcombe 
by  a  sandstone,  but  of  a  different  variety,  being  of  a  deep  reddish 
colour  and  full  of  fragments  of  grauwacke,  and  without  any  appear- 
ance of  copper  or  of  sulphate  of  bary  tes.  The  same  sandstone  may 
be  seen  in  different  places  between  Williton  and  Yellow,  particu- 
larly near  the  village  of  Sampford  Brett.  A  little  to  the  wesf  of 
Williton  church,  there  is  a  reddish  white  sandstone,  much  harder 
than  any  other  I  met  with  in  this  district.  It  occurs  at  the  eastern 
.termination  of  the  same  ridge,  on  the  west  side  of  which  the  quarries 
of  conglomerate  at  Tarr  are  situated,  and  I  think  that  it  is  very  pro- 
bably only  a  variety  of  that  sandstone  which  covers  the  conglomerate 
in  other  places.  If  it  is  stratified  the  lines  of  separation  are  very 
indistinct.     There  are  many  perpendicular  fissures  in  it;  part  of 
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which  are  filled  with  a  pulverulent  cari>onate  of  lime.  It  is  ver^ 
durable  when  used  for  building,  and  Watchet  Pier  has  been  repaired 
with  it.  The  Poppk  rock  of  Vellow  extends  as  far  as  Yard  farm,  and 
I  <Aserved  it  in  the  road  near  Qiiark-hill  farm  on  the  eastern  side  of 
the  brook. 

§  26.  At  Lawford  farm  near  Crowcombc  there  are  some  large 
quarries  where  different  varieties  of  the  derivative  rocks  may  be 
seen.  The  conglomerate,  besides  its  usual  component  parts,  is  ac- 
companied  by  patches  of  a  green  sandy  clay,  similar  to  that  in  the 
quarries  near  Timberscombe^  and  I  may  remark  here  that  these 
green  patches  are  prevalent  in  almost  all  the  forms  of  conglo- 
merate on  the  south  ^hd  south-east  slopes  of  the  Quantock  hills. 

The  conglomerate  at  Lawford  farm  is  covered  by  several  beds 
of  red  sandstone,  which  are  in  general  separated  firom  each  other  by 
a  layer  of  rounded  fragments  of  grauwacke  mix;ed  with  red  earth. 
There  are  also  several  beds  of  conglomerate  which  are  separated  by 
beds  of  sandstone,  lying  nearly  horizontal :  some  of  the  sandstone 
beds  give  more  lime  than  any  other  in  the  quarry.  This  series  of 
beds  extends  for  some  distance  towards  Lydeard  St  Lawrence  by 
Crowcombe  Heathfield,  and  is  succeeded  near  that  town  by  red 
sand. 

§  27.     A  road  is  carried  along  the  side  of  the  Quantock  hills 

from  Crowcombe  to  Bagborough  by  Triscombe.     The  derivative 

rocks  prevail  all  along  this  road,  although  it  is  at  a  very  considerable 

elevation :  this  is  the  greatest  height  at  which  I  found  them,  ex- 

cept  in  one  place  on  the  eastern  slope  of  the  Quantock  hills,  and 

near  the  summit  of  the  range ^  at  Quantock  farni ;  where  in  digging 

•  * 

a  foundation  there  was  found  below  the  surface  soil  a  conglomerate, 

consisting  of  rol^ll;e/^^/ fragments  of  grauwacke  cemented  by  a' deep 

red  clay,  forming  a  mass  of  extreme  hardness.    A  short  way  south 

Vol.  Ill,  2  z 


362  Mr.  HoRNBk  on  the  Geology  of  the 

of  Triscombe  the  coi^lomerate  appearsi  and  may  be  traced  to  Bagi* 
i)orqugh  and  fix>m  thence  the  whole  way  to  Bishop's  Lydeard,  where 
sections  of  it  are  seen  in  die  side  of  the  road. 

§  28.  I  hare  every  reason  to  believe  that  nearly  the  whole  c^ 
the  rich  vde  of  Taunton  Dean  is  formed  of  rocks  of  this  descrip* 
tion«  Mr.  J)e  Luc*  describes  a  ^  red  mari  vnxh  blue  stripes*'  be- 
tween Blackdown  and  Wellington^  and  in  the  neighbourhood  c^ 
Wiveliscombe  he  observed  ^^  at  the  summit  of  two  eminences'*  a 
conglomerate  in  all  respects  the  same  as  the  Popple  Rock  of  Vellow, 
which  he  afterwards  examined. 

^  29.  Near  the  village  of  St  Michael  the  road  is  cut  across  a  ridge, 
and  exposes  a  section  of  conglomerate  and  red  sandstone  to  the  depth 
of  20  or  30  feet,  diid  the  same  rocks  are  found  in  all  the  intervening 
vallies  between  the  ridges  of  the  grauwacke  formation  which  extend 
fipm  Godidstone  Lodge  in  a  south-easterly  direction.  The  road 
£rom  Bridgwater  to  Nether  Stowey  crosses  the  extremities  of  sraie 
of  the  lateral  branches  that  extend  from  the  Quantock  hills,  and 
these  are  entirely  composed  of  the  derivative  rocks.  Near  Coke- 
hurst,  at  a  place  called  Mount  Radford,  there  are  some  large  quar- 
ries where  a  very  hard  conglomerate  is  worked.  In  composition 
and  alternation  with  sandstone  it  is  very  like  the  series  at  Lavirford 
&rm,  and  like  that  contains  green  patches.  It  occurs  in  thick  beds 
which  are  inclined  at  an  angle  of  15".  dipping  north  by  west.  In 
one  of  the  quarries  I  observed  a  slip  in  the  beds  of  about  four  feet, 
and  the  sides  of  the  slip  were  covered  with  a  smooth  coating  of 
oxide  of  iron  similar  to  a  slickenside.  Within  a  mile  of  Stowey, 
where  the  road  turns  off  to  Taunton,  there  is  a  sandstone  which  is 
principally  white,  but  is  in  some  places  variegated  with  red  spots 
and  stripes,  and  containing  some  of  those  green  patches  so  general 
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ift  the  eonglbmerate.  In  some  places  it  is  very  friable,  in  others  it 
forms  a  hard  stone,  id  thin  strata  dipping  gently  to  the  north  and  fol- 
lowing the  inclination  of  the  hilK  Near  Bincombe  and'Doddington 
it  is  also  founds  and  in  both  those  places  it  is  very  white  and  friable, 
and  contains  a  great  deal  of  gr^n  and  blue  carbonate  of  copper,  the 
laitter  often  beautifrilly  crystallized.  It  was  in  this  sandstone  that 
the  mining  near  Doddington,  already  mentioned,  §  16.  was  b^un. 
Near  Ely  Green  it  is  mixed  with  large  red  patches,  which  are  v6ry 
argillaceous,  and  are  chiefly  composed  of  angular  fragments  of  grau- 
wacke ;  at  the  bottom  of  the  section  the  sand  becomes  more  com- 
pacted and  seams  of  stratification  are  distinct.  This  sandstone  I 
conceive  to  be  the  same  as  that  which  lies  upon  the  conglotneratd 
at  Alcombe. 

§  SO.  Besides  the  conglomerates  and  the  sandstone  that  accom- 
pany  them,  there  is  a  member  of  the  same  series  which  requires  to 
be  more  distinctly  pointed  out.  It  is  a  red  argillaceous  sandstone, 
contsdning  a  variable  quantity  of  calcareous  matter,  but  its  most  cha- 
racteristic feature  is  its  being  always  accompanied  by  spots  and  stripes 
of  a  greenish  colour.  These  greenish  parts  are  of  all  sizes,  from  a  mere 
speck  to  such  ^a  degree  of  magnitude  that  they  often  exceed  the  red 
portion  of  the  rock,  and  when  this  is  the  case  they  hecome  much 
more  indurated,  and  contain  a  larger  proportion  of  carbonate  of 
lime.  There  is  seldom  any  marked  line  of  boundary,  the  passage 
from  the  red  to  the  greenish  parts  being  quite  gradual :  it  Is  occa- 
siotially  variegated  with  yellow,  and  those  places  abound  with  den- 
dritical  delineations  of  manganese.  It  is  of  a  uniformly  fine  tex- 
ture, and  I  never  found  it  to  contain  any  fragments,  either  angular 
or  rounded.  It  is  the  same  rock  which  covers  so  great  a  portion 
(^  the  Midland  counties  of  England,  which  contains  the  gypsum  of 

2x2 


364  Mr.  Hornier  on  the  Gtologj  of  the 

Derbyshire  and  Staffordshire,  the  salt  mines  of  Cheslure,  and  the 

brine  springs  at  Droitwich  in  Worcestershire,  and  which  is  known 

by  the  name  of  red  marl,  red  ground,  &c     There  are  few  rocks 

which  present  a  greater  variety  of  forms  of  aggregation,  and  about 

which  there  are  so  many  contradictory  opinions  respecting  its  rela^ 

tion,  in  point  of  position,  to  the  other  secondary  strata  that  lie 

contiguous  to  it     To  investigate  the  minendogical  and  geological 

history  of  this  rock  would  be  a  most  useful  inquiry,  and  not  merely 

as  a  matter  of  science,  but  in  an  economical  point  of  view,  from  its 

intimate  connection  with  the  coal  formations.    There  is  undoubtedly 

in  the  district  I  am  now  describing  an  appearance  of  this  rock  having 

a  common  origin  with  the  other  varieties  of  the  derivative  rocks,  as 

a  series  could  without  difficulty  be  collected,  shewing  an  insensible 

gradation  from  the  one  to  the  other,  and  the  patches  of  greenish 

sandy  clay  I  have  mentioned  in  the  conglomerates  §  §  24,  26,  are 

another  'strong  point  of  resemblance.     It  never  has  been  ascei^ned, 

I  believe,  what  b  the  chemical  difference  between  these  greenish 

grey  patches,  and  the  red  rock  into  which  they  seem  to  graduate. 

In  many  other  places  this  red  marly  sandstone  is  accompanied  by 

similar  conglomerates,  and  I  observed  in  the  collection  of  my  friend, 

G.  B.  Greenough,  Esq.  a  specimen  from  Alderley  Edge,  in  Cheshire, 

identical  with  that  variety  of  conglomerate  found  at  Alcombe,  §  23, 

which  contains  sulphate  of  barytes,  and  carbonate  of  copper.— 

Although  I  found  it  always  above  the  conglomerates  in  this  district,  I 

am  informed  by  Mr.  Greenough,  that  this  is  by  no  means  a  general 

rule.     In  that  part  of  the  district  which  I  have  already  described  it 

occurs  to  a  very  limited  extent  in  point  of  thickness,  but  on  the  sea 

shore  in  the  neighbourhood  of  Watchet,  it  forms,  as  I  shall  presently 

shew,  a  very  prominent  feature  in  the  mineralogy  of  this  part  of 

the  country.     I  found  it  in  almost  every  situation  where  the  deri- 


South4Vestern  Part  of  Smtersetsblre.  365 

native  rocks  occur,  and  at  their  greatest  elevation  as  at  Smokeham, 
Crowcombe  and  Bagborough,  but  it  appears  to  lie  always  above 

diem.     I  did  not  find  it  in  any  one  instance  covered  by  the  con- 

i 

glomerates  or  their  accompanying  sandstones. 

§  31.  In  the  eastern  part  of  the  district  near  the  banks  of  the 
Parret  below  Bridgwater  there  is  a  nearly  insulated  hill  called  Can- 
nington  Park,  totally  different  in  structure  from  any  other  part  of 
the  country  described  in  this  paperi  On  the  north  side  it  rises  di- 
rectly from  the  marsh  land,  with  a  gradual  slope,  to  the  height  of 
232  feet  above  the  plain :  on  the  south  side  it  is  not  altogether  cut 
off  from  the  lateral  branches  of  the  Quantock  hills.  It  is  composed 
of  a  highly  crystalline  limestone,  of  a  pearl  grey  colour,  having  a 
very  dose  grain,  and  when  struck,  giving  a  ringing  sound  like  that  of 
glass.  I  examined  it  with  very  great  care,  in  order  to  discover 
whether  it  contained  any  organic  remains,  and  particularly  at  the 
decomposed  surfaces,  and  in  those  places  where  the  stone  was 
bruised  by  the  blow  of  the  hammer,  which  generally  detects  any 
madrepores  that  exist  in  a  limestone,  but  I  could  not  find  the  slight'* 
est  trace ;  and  some  of  the  quarriers  who  had  worked  there  for. 
several  years,  told  me  that  they  had  never  found  any  thing  of  the 
kind.  It  contains  here  and  there  contemporaneous  veins  of  a  very 
pure  white  and  opake  calcareous  spar,  and  the  strata  are  traversed  by 
large  veins  of  calcareous  spar.  In  the  latter  veins  the  spar  is  dis- 
tinctly crystallized,  and  in  layers  parallel  to  the  sides  of  the  vein,  a 
circumstance  which  points  out  a  marked  difference  between  them 
and  the  veins  of  contemporaneous  formation.  On  the  north  side  of 
the  hill  there  is  a  vein  of  red  sulphate  of  barytes,  about  three  feet 
thick  in  the  widest  part.  This  substance  is  not  contiguous  to  the 
limestone,  but  is  accompanied  on  each  side  by  a  reddish  brown 
ochreous  earth.    Nor  does  the  vdn  itself  appear  to  intersect  tjde 
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limestoae,  but  to  be  interposed  between  two  vertical  maases.  The 
barytes  contains  copper  pyrites  and  green  oxide  of  copper,  and  in 
the  limestone  near  the  vein  I  found  quartz  crystals  scattered  througjh 
the  mass^  giving  it  an  appearance  like  a  porphyry*  I  also  observed 
in  some  places  traces  of  carbonate  of  copper  in  the  limestone. 

§  32.  In  going  over  the  top  of  the  hill  (which  is  very  much 
covered  by  vegetation)  the  ends  of  the  strata  appear  above  the  grass 
in  many  places  in  a  vertical  position,  and  running  between  north- 
east and  south-west,  but  on  coming  to  the  quarries  where  the  rock 
is  extensively  exposed,  I  found  that  although  it  is  evidently  stratified, 
it  is  so  shattered  and  so  crossed  by  rents  in  every  direction,  that  it 

was  imposrible  for  me  to  discover  what  were  the  true  planes  of  stra- 
tification, the  internal  structure  of  the  stone  afibrding  no  indication. 
Judging  however  from  the  more  general  direction  of  the  masses,  I 
think  they  may  be  said  to  be  either  for  the  most  part  vertical,  or  at 
least  very  highly  inclined  and  running  between  north  and  south.  I 
did  not  discover  the  least  appearance  of  slate  or  any  circumstwce 
that  could  connect  this  limestone  with  the  subordinate  beds  in  the 
grauwacke  series  of  the  neighbouring  hills,  except  its  proximity  to 
them.  It  more  nearly  resembles  the  Plymouth  limestone  than,  any 
other  I  am  acquainted  with,  and  although  that  has  been  found  to 
contain  both  madrepores  and  shells,  there  are  great  portions  of  it 
where  no  traces  of  organized  bodies  can  be  discovered.  It  is  also 
very  probable  that  by  a  more  minute  examination  they  may  be 
found  in  the  limestone  of  Cannington  Park,  for  it  has  certainly 
very  much  the  appearance  of  what  is  called  a  transition  limestone, 
and  there  are  laminse  of  calcareous  spar  dispersed  through  it,  which 
are  strong  indications  of  organic  remains.  It  produces  a  very  pure 
white  lime,  which  is  carried  to  a  great  distance. 

§  33.     From  the  termination  of  the  marsh  land  which  lies  to 
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the  east  of  Minehead  to  that  at  the  mouth  of  the  river  Parret  there 
b  a  rQcky  diore,  bounded  by  precipitous  cliffs,  rising  in  many 
places  to  the  height  of  100  feet.  These  are  chiefly  formed  of  that 
variety  of  secondary  limestone,  so  well  known  by  the  name  of 
lyas,  together  with  the  red  argillaceous  rock  described  §  30.  The 
boundaries  of  these  rocks  will  appear  by  inspecting  the  map,  and  I 
shall  now  point  out  the  more  remarkable,  circumstances  connected 
vnth  eack.  The  great  disturbances  which  have  taken  place  in  the 
strata  rend^  it  extremely  difficult  to  ascertsun  with  precision  the  re« 
lative  positions  of  these  two  rocks.  When  I  first  examined  the 
coast,  I  observed  what  I  conceived  to  be  the  most  distinct  evidence  of 
the  red  rock  alternating  with  the  lyas :  but  as  this  was  an  important 
point  to  ascertain,  being  at  variance  with  all  observations  in>  other 
places  of  the  position  of  the  lyas  and  red  rock  which  1  had  heard  of,;! 
repeated  my  examination  of  the  ground  with  great  care,  and  I  think 
it  is  probable  that  the  apparently  very  distinct  alternations  of  the 
iyas  strata  with  the  red  rock  are  deceptions  produced  by  those 
curvatures  and  dislocations  so  common  on  this  coast,  as  I  shaU 
shew  when  I  describe  those  places.  This  lyas  is  an  argillaceous 
limestone  of  a  dull  earthy  aspect,  with  a  large  conchoidal  fracture, 
and  generally  of  a  light  slate  blue  colour.  It  occurs  in  very  regular 
strata  which  seldom  exceed  a  foot  in  thickness,  and  are  often  not 
more  than  four  inches :  they  are  separated  from  each  other  by  strata 
of  slate  day,  varying  considerably  in  thickness.  All  the  strata  of  this 
limestone,  though  ext^nally  very  similar,  are  ilot  of  the  same  mine* 
rs^q^ol  composition,  for  they  have  very  distinct  properties.  Some 
of  them  yield  alime  which  possesses  in  a  most  eminent  degree  the  pro- 
perty of  setting  under  water :  these  are  geaeraJly  the  thinest  strata, 
are  of  a  light  blue  colour  and  compact  earthy  texture ;  on  each  sur- 
fiure  of  the  stratum,  and  at  the  joints  th0  colour  is  changed  to  a  light 
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briowaish  yellow  or  cream  colour,  which  is  of  different  thicknesses, 
in  some  places  extending  so  far  into  the  interior  of  the  stratum  that 
the  blue  colour  is  nearly  obliterated.  I  very  rarely  found  organic  re- 
mains in  these  beds. 

§  35.  The  other  variety  of  the  limestone  is  of  a  much  darker 
colour,  but  is  most  particularly  distingubhed  by  the  strong  fetid 
smell  it  gives  out  when  struck  by  the  hammer,  and  when  it  is  burn-* 
ing  in  the  kilns.  It  is  always  in  thicker  strata  than  the  other  variety 
and  abounds  in  organic  remains,  it  is  also  very  much  penetrated  by 
pyrites  in  many  places.  These  fetid  strata  have  much  less  the  property 
of  setting  under  water,  and  are  best  adapted  for  agricultural  pur- 
poses, for  which  the  other  are  very  unfit.  The  quarriers  on  the 
spot  call  the  first  blue  lyas  and  building  lime^  the  other  black  lyas  and 
ground  lime.  They  informed  me  that  the  building  lime  always  lies 
above  the  ground  lime,  and  in  a  quarry  in  the  parish  of  St«  Decu- 
man's  I  saw  a  section  where  the  upper  strata  were  pointed  out  to 
me  by  the  workmen  as  the  best  building  lime,  and  they  find  the 
strata  become  less  adapted  for  that  purpose  the  lower  they  go.  I 
found  the  middle  beds  slightly  fetid,  and  the  lowest  more  so  and  in- 
creasing in  thickness. 

§  36.  The  fossils  which  are  very  numerous  in  the  lyas  series  in 
most  places,  appear  to  be  less  abundant  here.  The  comu  ammonis 
is  the  most  common,  and  I  found  it  several  times  above  18  Inches 
in  diameter.  It  frequently  occurs  in  a  flattened  compressed  state 
with  the  beautiful  iridescence  of  the  nacre  preserved ;  a  variety  which 
Mr.  Townsend  considers  peculiar  to  the  lyas  of  this  coast.*  The  fol- 
lowing are  the  few  organic  renudns  I  had  an  opportunity  of  collecting: 

Remains  of  a  very  finely  striated  Pecten  or  Lima. 

*  Character  of  Moses,    p.  278.    Mr.  Townsend  is  mistaken  in  supposing  that  the 
Pentacriuite  is  not  found  in  the  lyas  of  Watchet. 
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Remains  of  a  pentacrinlte,  resembling  that  which  is  found  on 
the  banks  of  the  Severn,  near  to  Pyrton  passage. 

Fragment  of  a  large  compressed  and  strongly  ribbed  ammonite. 

Slight  remains  and  traces  of  some  Unknown  pinnated  vegetable 
converted  into  coal. 

Remains  of  terebratulse,  much  resembling  T.  lacunosa* 

Fragment  of  a  large  shell  of  the  genus  nautilus. 

In  several  places  the  surface  of  the  limestone  strata  is  exposed  for  a 
considerable  way,  shewing  that  in  many  instances  they  do  not  con- 
sist of  a  continuous  mass,  but  of  an  accumulation  of  columnar  idia- 
tinct  concretions,  resembling  the  Giant's  Causeway  on  the  coast  of 
Antrim.     These  concretions  are  distinctly  separated  from  each  other, 
all  their  angles  are  rounded,  and  there  is  no  regularity  in  the  number 
6f  their  sides  or  their  dimensions ;  in  some  of  the  strata  the  whole 
Surface  of  each  concretion  consists  of  that  brown  crust  mendoned 
above,  enveloping  a  light  blue  nucleus.     This  structure  of  the  lime^ 
Stone  makes  it  very  easy  to  work,  as  it  is  only  necessary  to  separate  the 
concretions  with  an  iron  bar.     In  this  way  a  great  many  of  the  beds 
near  low  water  mark  areworked,  and  the  concretions  are  brought  in 
paniers  on  the  backs  of  litde  horses  and  asses  to  the  kilns  on  the  top 
of  the  cliff.     I  observed  a  similar  structure  in  the  red  rock,  but  the 
divisions  were  much  smaller  than  in  the  limestone  strata.     In  both 
instances  the  appearance  is  very  like  that  of  admass  of  dried  clay  or 
starch.    When  the  strata  of  limestone  are  not  divided  into  those  co- 
lumnar concretions,  they  are  generally  separated  into  large  irr^ular 
^aped'  masses  by  joints  perpendicular  to  the  stratification,  and  in 
many  parts  they  are  penetrated  in  every  possible  direction  by  con*^ 
temporaneous  veins  of  calcareous  spar  crossing  each  other  like  net^ 
work.     They  seldom  exceed  a  few  inches  in  thickness,  and  are  In 
general  much  more  slerider ;  the  same  v^n  which  in  the  nuddie  is^mn 
Vol.  III.  3  a 
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inch  or  two  in  thickness,  gradually  thins  away  at  each  extremity, 
sometimes  to  a  hair's  breadth,  at  other  times  shooting  off  like  a 
spreading  root  of  delicate  fibres.  Very  often  a  slender  thread  cuts 
across  a  thick  vein,  throwing  it  several  inches  out  of  its  regular 
course,  affording  a  miniature  representation  of  the  disturbances  in 
the  great  vdns  of  mining  districts.  These  veins  do  not  penetrate 
the  slate  either  above  or  below  the  stratum  of  limestone  in  which 
tliey  are  contained  :  but  there  are  other  veins  of  calcareous  spar 
which  cut  through  the  strata,  generally  occasioning  a  dislocation, 
and  In  many  instances  I  observed  the  substance  of  the  vein  pene- 
trating the  adjoining  strata  in  minute  ramifications.  It  will  be  diffi- 
cult to  reconcile  these  appearances  to  any  theory  of  veins  that  has 
yet  been  proposed ;  like  other  instances,  which  every  country 
affords,  they  tell  us  how  little  we  yet  know  of  the  laws  by  which 
the  materials  of  our  globe  have  been  brought  together  into  their 
present  arrangement 

§  38.  The  slate  clay  that  is  interposed  between  the  strata  of 
limestone  assumes  different  appearances.  In  some  places  it  is  grey, 
in  others  brown,  and  in  others  nearly  black  :  it  is  frequently  bitu- 
minous, having,  when  broken,  a  strong  fetid  smell.  The  strata 
are  divisible  into  lamina:  as  thin  as  common  pasteboard,  splitting 
with  the  greatest  facility,  and  where  it  is  washed  by  the  sea  it  is 
very  soft  and  friable..  It  appears  to  contain  the  same  fossils  as  the 
limestone,  and  it  is  in  this  that  the  flattened  ammonites  are  found  ; 
those  in  the  limestone  preserving  their  natural  form,  as  far  as  my 
observations  went.  It  frequently  contains  imbedded  masses  of  a 
4imestone  identical  with  that  of  the  regular  strata,  of  a  lenticular 
shape  simile  in  form  to  the  masses  of  clay-ironstone  found  in  die 
cTay  of  the  coal  formations.  These  are  frequently  uniform  in 
Atructuit  throughout,  aometimei  th^  contain  slender  veins  of  cal- 
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careous  spar  in  their  interior,  running  parallel  to  their  shorter  a&is 
but  not  reaching  the  surface,  and  they  are  sometimes  divided  intp 
fepta  which  are  coated  with  calcareous  spar  and  sulphate  of  stronti^n^ 
I  was  f(Mtunate  enough  to  break  one  of  those  masses  which  con- 
tained this  last  substance  most  beautifully  crystallizedi  quite  ^ual 
to  many  of  the  specimens  brought  from  Sicily:  the  crystals, are 
pafectly  transparent  and  of  a  pale  blue  tint.  It  is  not  confined  to 
these  lenticular  shaped  masses,  for  I  found  it  accompanying  the  cal^ 
quwus  spar  of  a  yein  in  the  quarries  near  Stringston.  Thin  strata 
of  a  fibrous  calcareous  spar  are  frequently  found  between  and  pa- 
rallel to  the  strata  of  slate  clay  and  liidestone.  They  are  some^ 
times  about  three  inches  thick,  and  the  direction  of  the  fibres  is 
always  perpendicular  to  the  plane  of  the  strata*^ 

§  39.  About  three  miles  and  a  half  from  th^  mouth  of  the 
Parret  and  at  the  termination  of  the  low  marsh  lahd,  the^  lyas 
strata  first  appear,  rising  above  the  sand  in  a  highly  inclined  po- 
sition,  and  nearly  covering  the  low  shore  between  high  and  low 
water  mark.  They  are  very  much  covered  with  sea-weed,  and 
difficult  of  access  from  the  very  deep  ipud,  but  their  general  di- 
rection may  be  traced  running  between  east  and  west,  and  dipping 
in  some  places  to  the  north  and  in  others  to  the  south.  After  fol- 
lowing this  line  of  bearing  a  considerable  way,  they  may  be  seen 
sweeping  round  in  a  great  curve,  and  becoming  perpendicular  in 
their  direction  to  the  same  strata  not  a  frirlong  distant.  They 
extend  about  a  mile  westward  from  their  first  rising,  aild 
then  entirely  disappear  opposite  a  tract  of  marsh  land  lying  be- 
twieen  two  low  hills  along  the  shore  for  about  half  a  mile :  at  the 
western  termination  of  this  marsh  they  again  appear  in  a  highly 
inclined  position,  and  a  little  farther  west  the  shore  begins  to  be 
bounded  by  cli£Es,  which  continue  without  interruption  to  Blue 
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Anchor,  except  at  those  places  where  the  brooks  at  Little  Stoke 
■and  DoDniford  fall  into  the  sea.  From  the  place  where  the  cUfFa 
begin  to  that  part  of  the  coast  which  is  immediately  below  Perry 
1  .Court,  they  are  entirely  composed  of  the  lyas  strata,  and  that  is 
jlhe  most  eastern  point  where  the  red  rock  appears  in  the  cliff. 

§  4(X  In  the  whole  course  of  this  part  of  the  shore  the  strata 
hardly  ever  preserve  a  uniform  bearing  or  dip  for  the  space  of  a 
quarter  of  a  mile,  but  are  liable  to  constant  changes  dipping  in 
every  possible  direction.  It  would  be  impossible,  by  any  descrip- 
tion of  the  particular  instances  of  disturbance,  to  give  an  intelli- 
gible representation  of  the  extraordinary  appearance  of  this  coast 
■on  walking  over  it  at  low  water  :  J  cannot  convey  a  better  idea  of 
it  than  by  comparing  it  to  the  great  waves  of  a  sea  suddenly  con- 
ioUdated.  Th«e  waves  are  now  broken  in  many  directions,  and 
exhibit  various  sections  of  their  internal  structure.  That  the  con- 
volution took  place  when  the  rocks  were  in  a  plastic  state  is  highly 
probable,  for  the  curve  is  complete,  in  many  cases,  without  a 
iTa<:ture.  Besides  these  curvatures  there  are  in  many  places  along 
the  cliff,  and  particularly  between  Shnrton  Bars  and  Little  Stokei 
instances  of  those  slips  in  the  strata  which  are  of  such  frequent 
occurrence  in  the  coal  districts.  Sometimes  these  slips  are  -only  of 
a  few  inches,  in  general  they  are  of  a  few  feet,  but  they  are 
sometimes  so  great  that  in  a  cliff  of  100  feet  high  there  is  a  com- 
plete change  in  the  nature  of  the  strata  on  each  side  of  the  slip  ; 
there  being  on  one  side  of  it  a  numerous  ahernation  of  limestone 
and  slate  clay  strata,  and  on  the  other  only  «late  cky  with  a  very 
few  thin  beds  of  limestone.  In  general  1  found  the  line  of  the 
4tip  filled  by  calcareous  spar,  sometimes  only  a  few  lines  in  breadth 
and  rarely  exceeding  a  few  inches,  and  in  many  irkstances  as  I  have 
already  noticedj  I  found  the  matt^  of  the  vein  peoeuating  the 
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adjoining  rock  in  slender  ramifications.  I  found  some  slips  where 
nothing  appeared  but  the  line  of  separation. 
.  §  4h  The  lyas  formation  of  <his  part  of  the  district  is  bounded 
on  the  south  by  a  line  commencing  at  Combwich,  and  passing 
through  Bondstone  and  Stringston  Church  to  the  point  on  the  coast 
where  J  have  said  the  red  rock  begins,  keeping  a  little  to  the  north 
of  Putsham.*  The  road  from  Knighton  to  Shurton  Bars  crosses  a 
small  valley  between  two  hills  composed  of  lyas,  and  in  the  bottom 
o£  this  valley  the  red  rock  appears,  accompanied  as  usual  by  its 
grey  beds.  This  is  one  of  the  places  where  there  is  apparently  a 
distinct  instance  of  the  red  rock  alternating  with  the  lyas ;  for  the 
lyas  on  each  side  of  -the  valley  and  the  red  rock  in  the  bottom  all 
dip  ^towards  the  same  point.  This  however  is  not  conclusive,  for 
the  actual  contact  is  not  seen^  and  the  same  source  of  error  which 
I  discovered  in  another  place,  and  which  I  shall  presently  mention, 
may  exist  here :  the  valley  stretches  in  a  north-westerly  direction 
and  terminates  on  the  shore  near  Little  Stoke.  I  went  to  this 
place  expecting  to  see  the  alternation  more  distinctly  in  the  cliff  i 
that  however  is  wholly  composed  of  lyas,  but  on  proceeding  along 
the  shore  in  the  same  diriection  I  discovered  a  small  portion  of  the 
red  rock  iippearing  above  the  sand,  with  the  lyas  strata  close  to  it 
on^  one  side,  but  whether  they  lie  above  or  below  the  red  rock  it  is 
impossible  to  say,  for  they  are,  within  the  space  of  a  few  yards^ 
both  vertical  and  incUaed,  and  dip  to  the  north  and  to  the  south. 


*  Polden  Hill,  on  fho  ri^t  baoik  of  (be  Parrct,  (he  longitaOioal  directioo  of  whkl^ 
te  tlie  tame  as  that  of  tlie  hills  on  the  left  bank,  if  composed  of  lyas,  aod  near  Knoll  iiUi 
the  red  rock  appears  in  the  side  of  the  road.  I  am  informed  by  my  friend  Mr.  VooXt^ 
^  Enmpre,  that  Pawlet  HiU  and  Brent  Knoll  are  also  composed  of  iyai. 
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I  observed  the  red  rock  In  the  bottom  of  another  valley  between 
two  ridges  of  lyas,  in  the  road  from  Benhole  farm  to  Shurton, 
and  here  the  grey  indurated  beds  contained  blue  carbonate  of 
copper.  As  might  be  expected  from  the  disturbed  state  of  the 
stratification  on  the  coast,  the  lyas  strata  inland  rise  into  ridges  j 
the  longitudinal  bearing  of  these  is  generally  from  east  to  west : 
in  the  vallies  between  them  patches  of  red  soil  often  appear,  which 
are  no  douht  owing  to  the  red  rock  being  subjacent. 

§  42.  The  northern  termination  of  the  Quantocfc  hills  de- 
scends with  so  rapid  a  slope  to  the  sea  that  I  expected  to  find  a 
section  of  the  grauwacke  series  exposed  in  the  cliff  on  the  shore, 
which  in  this  place  is-  above  a  hundred  feet  high  :  there  is  not 
however  the  slightest  appearance  of  them,  the  whole  cliff  being 
composed  of  the  red  rock.  Where  the  lyas  and  the  red  rock  meet, 
the  stratification  of  both  is,  in  general,  much  confused,  although 
at  a  short  distance  from  the  junction  they  are  seen  in  conformable 
stratification.  There  are  some  very  distinct  instances  of  regular 
strata  of  lyas  lying  upon  regular  strata  of  the  red  rock,  but  in  all 
those  cases  where,  if  the  strata  were  continued  without  interruption, 
the  lyas  would  lie  under  the  red  rock,  there  is  always  so  much  dis- 
turbance at  the  junction  as  to  render  it  very  doubtful  whether  the 
lyas  strata  are  not  turned  up  or  abut  against  it.  The  strata  of  red 
rock  near  the  junction  with  the  lyas  in  this  part  of  the  cliff  are 
nearly  horizontal  or  dip  to  the  north  at  a  very  small  angle,  but  in 
the  western  part  of  the  bay  they  dip  south-west,  and  are  covered 
by  conformable  strata  of  lyas  ;  and  in  this  place  the  grey  beds  of 
the  red  rock  are  more  numerous  than  in  the  eastern  part  of  the 
bay.  The  lyas  strata  continue  to  that  part  of  the  coast  where 
Donniford  brook  falls  into  the  sea.  Here  there  is  a  kind  of  delta, 
formed  of  a  great  accumulation  of  gravel,  consisting  of  pebbles  of 
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'grauwacke  and  quart2  similar  to  what  is  found  in  the  surrounding 

country.     On  crossing  the  brook  the  cliffs  soon  begin  to  rise  again, 

and  the  lyas  strata  appear  at  the  bottom  covered  by  about  12  feet  of 

this  gravel,   v^hich  becomes  gradually  thinner  towards  the  west. 

The  lyas  strata  continue  as  far  as  the  headland  on  the  eastern  side  of 

Watchet  Harbour,  and  at  the  place  of  junction  great  confusion  takes 

place. 

§  43.     It  was  in  this  place  that  walking  across  the  line  of  bear« 

ing  of  the  strata  at  low  water  I  cfiscovered  them  in  that  positioa 

which  leads  me  to  think  that  the  appearances  of  the  red  rock  alteN 

oating  with  the  lyas  may  be  deceptions.  Fig.  1.  PI.  24.  is  aground 

plan  of  this  part  of  the  coast,  the  dark  line  representing  the  cliffs^ 

«nd  the  faint  tines  the  strata i  aa  being  the  limestone  and  b b  the 

•  .  • 

red  rock.  I  found  at  A  and  B  strata  of  lyas  dipping  towards  the 
same  point,  and  conformably  with  the  dip  x>f  the  strata  of  red 
rock  at  C.  I  therefore  expected  that  as  in  going  from  A  ta  B,  I 
should  cross  the  prolongation  of  the  strata  of  red  rock  from  C5^ 
although  the  ends  of  the  strata  were  not  much  raised  s^ove  the 
sand,  I  might  obtain  distinct  evidence  of  the  red  rock  alternating 
with  the  lyas  :  but  instead  of  this  I  found  the  strata  in  the  position 
represented  in  fig.  2.  which  is  a  vertical  section  in  the  line  A  B  of 

fig.1. 

§  44.  The  whole  of  the  headland  is  composed  of  strata 
of  the  red  rock,  dipping  rapidly  towards  the  north  in  the  cliff, 
but  as  they  extend  out  to  sea  they  undergo  great  changes,  dip* 
ping  to  every  point  of  the  compass  and  with  every  variety  of 
inclination.  In  some  places  they  sweep  round,  forming  a  portion 
of  a  great  circle  with  the  dip  of  the  strata  towards  the  centre,  as 
the  lyas  strata  are  :seen  to  do  in  the  eastern  part  of  the  coast*  H^re 
the  grey  parts  of  the  red  i-ock,  which  in  geaerial  only  appear  as 
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patchesi  form  regular  strata  alternating  with  the  red,  but  at  the 
planes  of  junction  graduating  into  each  other. 

Close  by  the  town  of  Watchet,  in  the  bottom  of  the  bay  where 
the  harbour  i&  formed,  the  lyas  strata  appear  to  come  from  under 
the  red  rock,  but  as  usual  the  junction  is  obscured  by  great  dis* 
turbanc^r  On  the  western  side  of  the  harbour  the  lyas  appears  for 
a  very  short  distance,  and  abuts  against  the  red  rock  :  at  low  water 
the  most  vairied  curvatures  and  dislocations  of  the  strata  may  be 
obterved.  In  the  red  rock  eastward  of  Watchet  there  are  some- 
times slender  veins  of  calcareous  spar  running  across  the  strata^ 
find  these,  as  ia  the  lyais  strata,  are  generally  accompanied  by  a 
slip. 

In  this  part  of  the  coast  the  red  rock  begins  to  assume  a  new 
character,  for  it  contains  a  large  quantity  of  gypsum  which  does 
not  appear  in  it  eastward  of  Watchet. 

\  45.  llie  coast  between  Watchet  and  Blue  Anchor  is  com- 
posed of  the  red  rock  with  grey  patches,  similar  td  that  in  the 
eastern  part  of  the  district,  of  another  variety  of  it  containing  gyp- 
sum, of  a  blackish  indurated  clay  traversed  by  gypsum,  and  of  the 
lyas  strata.  All  these  appear  in  the  cliffs  and  on  the  shore  at  dif- 
ferent intervals,  but  the  great  disturbances  in  the  stratification  have 
thrown  the  whole  into  such  confusioa  that  I  found  it  impossible 
during  my  stay  to  come  to  any  satisfactory  conclusion  as  to  their 
relative  positions.  No  description  without  the  aid  of  plans  and 
sections  would  be  intelligible,  and  these  could  only  be  made  with 
accuracy  by  a  residence  for  some  time  on  the  spot.  It  would 
amply  repay  the  labour  of  any  geologist  who  might  undertake  the 
task,  for  the  coast  abounds  with  interesting  phenomena,  and  he 
would  probably  be  able  to  determine  decisively  whether  the  red 
rock  does  or  does  not  alternate  with  the  lyas  strata.     He  would  at 
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least  find  abundant  proof  how  very  enigmatical  the  question  as  to 
the  relative  position  of  strata  frequently  is  ;  a  question  of  the  first 
importance  in  geological  inquiries. 

§  46.  On  leaving  Watchct,  the  red  rock  is  for  a  short  distance 
similar  to  what  is  found  eastward,  but  veins  of  gypsum  very  soon 
begin  to  appear,  and  they  gradually  increase  in  quantity.  Hife 
rock  here  is  of  a'  bright  brick  red  colour,  and  very  friable ;  and  is 
traversed  in  every  direction  from  the  top  to  the  bottom  by  pure 
white  veins  of  gypsum.  Vast  blocks  of  it  have  fallen  down,  and 
are  piled  above  each  other  and  strewed  along  the  shore ;  in  those 
that  are  within  reach  of  the  darfiing  of  the  waves  the  gypsum'  is 
nearly  washed  out,  giving  them  a  very  singular  appearance.  The 
rock  is  not  distinctly  stratified,  but  the  thickest  veihs  of  gypsutia 
are  parallel  to  each  other,  and  nearly  horizontal :  it  contains  as 
usual  the  grey  patches  and  stripes.  The  principal  veins  of  gyp- ' 
sum  are  of  different  thicknesses  j  in  some  places  they  nearly  equ^ 
three  feet,  Sind  the  red  rock  between  them  is  penetrated  by  smaller 
veins  branching  off  in  all  directions ;  bui  besides  these  there  are 
other  veins  which  traverse  the  rest  in  every  possible  way.  Therfe 
are  also  detached  masses  of  gypsum  which  are  sun'ounded  on  all 
sides  by  the  red  rock. 

There  are  different  varieties  of  the  gypsum ;  it  is  in  general 
white,  but  it  is  in  some  places  flesh  coloured  and  bright  red. 
There  are  thick  masses  of  a  very  pure  compact  alabaster  fit  for 
many  purposes  in  the  arts,  ^nd  there  are  several  fibrous  varieties. 
In  some  places  it  is  mixed  with  siliceous  sand  and  small  pieces  of 
quartz,  and  where  these  parts  are  washed  by  the  sea,  the  gypsum 
is  disfsolved,  and  leaves  the  quartzose  parts  projecting  and  very 
ofiien  in  beautiful  forms.  '  I  did'nbt  find  it  in  any  case  crystallized 
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in  determinate  forms,  nor  any  appearance  of  its  being  accompanied 
by  rock  &alt. 

§.  47.  Near  Blue  Anchor  the  cliff  is  composed  of  a  blackish 
grey  clay,  containing  thin  beds  of  a  slightly  effervescent  argillaceous 
«tone,  and  which  appear  to  graduate  insensibly  into  the  clay. 
These  are  penetrated  in  all  directions  by  numerous  veins  of  gyp- 
sum, the  thickest  being  parallel  with  the  strau.  The  same  varieties 
are  found  here  as  in  the  part  of  the  cliff  near  Watchet,  though  not 
m3  abundantly;  and  although  there  is  a  very  great  difference  in 
the  colour  of  the  gypseous  rock  near  Blue  Anchor,  and  in  the  mode 
©f  penetiation  of  the  gypeum,  I  have  little  doubt  of  its  belonging 
<o  the  same  formation  as  the  red  rock.  The  strata  are  very  much 
disturbed,  and  in  one  place  they  form  a  complete  arch  dipping 
•oulb-we6t  and  north-easc  within  the  space  of  50  yards. 

All  along  the  bottom  of  the  cliffs  where  the  gypsum  is  found 
they  are  hoHowed  out  fcy  the  waves  dashing  upon  them,  Md 
where  the  <strata  dip  towards  the  sea  the  upper  beds  hang  over  a 
tOEsiderable  way  in  the  form  of  a  Chinese  roof.  Rills  of  water 
flow  over  them  in  many  places,  and  have  worn  deep  channels. 
Dr.  Maton,  in  his  Tour  through  the  Western  Counties,  when 
describing  these  cliffs,  says,  that  "  the  gypsum  may  be  seen  coit- 
creting  under  our  eyes."  A  more  attentive  examination  would 
have  satisfied  him  that  there  is  only  decay,  and  no  production  c^ 
new  matter  on  this  coast. 

I  46.  The  last  appearance  of  the  lyas  strata  on  the  shore  is 
about  a  quarter  of  a  mile  westward  of  Blue  Anchor,  where  there 
is  a  low  cliff  for  a  short  space,  not  rising  above  12  feet.  But  even 
ia  this  limited  extent  the  strata  exhibit  great  disturbajice.  They 
coaaifit  of  a  ydlow  cUy,  containing  thin  strata  of  limestone  of  a 
cream  colour»  some  slender  veiiu  of  gypsum,  and  small,  earthy. 
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jBakarebus  cdncrddons^  These  redt  upon  strata  of  the  fetid  tafietiei, 
and  underneath  thebe  last  there  an  other  strata  of  yellow  day  iand 
<tmtt&  coloured  limestone,  and  in  the  lowest  part  of  the  6^ies  I 
observed  in  the  clay  a  thin  bed  Hi  d$xk  coloured  limestone  futt  bf 
•hells.    In  this  lower  yellow  clay  there  is  no  gypsum. 

§  i9.  The  }yas  strata  do  not  extend  far  inland  from  the  cOasb 
There  are  here,  as  in  the  country  to  the  east,  bng  ridges  composed 
of  them,  but  the  surface  is  Tery  little  broken.  There  are  some 
q[iiarrtta  in  the  parish  of  St.  Decumans,  others  near  the  road  Ir&m 
High  Bridge  to  Rydon,  and  upon  the  slope  of  the  hill  eastward  of 


§  BOi  Westward  of  Mindiead,  in  the  lower  part  of  the  southerti 
boA  of  North  hill,  netf  Venniford,  there  is  found  a  small  insulsrted 
fatdi  of  the  lyas  strata.  There  is  a  quarry  by  the  side  of  the  road, 
imd  it  extends  in  a  north-west  direction  upon  the  slqpe  of  the  hlH 
at  £ur  as  East  Lynch,  where  also  there  are  quarries.  It  appears  to 
be  confined  to  a  space  of  about  half  a  mile  in  length,  and  one-third 
of  a  mile  in  breadths  The  strata  in  the  quarry  at  Venniford  dip  at 
an  angle  of  about  30""  a  little  to  the  west  of  north :  those  at  East 
Lynch  at«  horizontd.  The  occurrence  of  this  decached  portion  of 
the  lyas  strata  is  very  remarkable,  being  above  six  miles  distant 
from  the  last  appearance  of  the  lyas  at  Blue  Anchor,  and  the  hi^h 
ridge  c£  Heyden  Down  intervenes^  which  is  wholly  composed  of 
the  gratiwacke  seriesu 

1  should  also  notice  that  immediately  below  the  quarries  at  East 
Lynch,  the  red  rock,  with  grey  patches  appears  in  the  side  of  the 
toad.  This  is,  I  believe,  the  most  western  point  where  the  lyas 
strata  se  found  in  England* 

§  51.  About  three  miles  westward  of  the  river  Parret,  there 
occurs  on  the  sea-shore  one  of  the  most  remarkable  fipatures  of 
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this  coast,  viz.  the  remains  of  a  forest  considerably  below  the  level 
of  the  sea,  and  now  only  to  be  seen  at  low  water.* 

.  The  first  appearance  of  this  submarine  forest  is  opposite  Stolford, 
about  a  quarter  of  a  mile  eastward  of  the  place  where  a  small  brook 
runs  into  the  sea.  From  this  point  to  the  mouth  of  the  Parret  there 
is  a  flat  shore,  which  at  low  water  is  covered  with  a  deep  and 
almost  fluid  mud.  The  adjoining  land  is  protected  from  the  sea 
by  a  high  bank  of  pebbles,  composed  almost  entirely  of  the  lyas 
limestone,  and  which  increases  in  height  near  the  place  where  the 
forest  begins.  Here  there  are  seen  at  intervals  patches  of  various 
dimensions  raised  six  or  eight  inches  above  the  sand,  and  upon 
digging  into  these  they  are  found  to  consist  of  a  dark  brown  matter 
resembling  peat  or  decayed  vegetable  substances,  mixed  with  a  plant 
in  which  the  structure  is  entire,  with  twigs  and  small  branches  of 
wood  in  a  soft  state,  and  containing  here  and  there  a  few  nuts. 
This  brown  matter  rests  upon  a  light  blue  very  stiff  and  unctuous 
clay,  and  is  of  various  thickness ;  in  general  from  a  foot  to  eighteen 
laches,  but  in  one  place  I  observed  it  two  feet  and  a  half  without 
coming  to  the  blue  clay.  Trunks  of  trees  of  a  very  large  size  are 
found  at  different  Intervals  surrounded  by  the  brown  matter,  and 
with  their  roots  diverging  as  they  grow,  and  fixed  in  the  blue  clay. 
The  smaller  twigs  and  branches  in  the  brown  matter,  which  look 
like  the  roots  of  underwood,  also  penetrate  the  blue  clay,  and  the 
clay  cont^ns  a  great  deal  of  that  particular  plant  which  appears  the 
least  decayed  in  the  brown  matter.  Besides  the  trunks  there  arc 
stems  of  great  trees  sunk  in  the  brown  matter  and  strewed  about, 
but  without  any  uniformity  of  direction :  some  of  these  I  found  20 
feet  long,  and  many  of  them  had  lateral  branches  attached  to  them. 


*  Tliii  submarine  forest  nu  first  pointed  out  I 
-of  Jfether  Stowey. 
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la  many  places,  but  particularly  nearest  the  blue  clay,  the  brown 
matter  had  a  strong  smell  resembling  that  of  bilge  water. 
,  \  52.  Jn  order  to  ascertain  whether  the  species  of  any  of  tHe 
pkints  contained  in  the  brown  matter  could  be  made  out,  I  sent 
specimens  of  it  to  my  friend  Mr.  Brown  of  the  Linnean  Society, 
^ose  eminent  *slcill  in  botany  is  «o  well  knoWn,  requesting  hint 
to  examine  them.  He  informs  me  that  the  plant  which  was  best 
presier^ed  was  the  only  one  upon  which  he  could  pronounce  with 
any  degree  of  probability,  the  rest  being  too  much  decayed.  It 
resembles  the  common  Sea  Grasswrack^  but  the  leaves  are  so  much 
broader  that  he  considers  it  more  probably  the  Zostera  Oceanica  of 
l^innaras:  it  is  worthy  of  remark,  that  Dr.  Smith j  in  his  Flora 
Britannica,  when  speaking  of  this  plant,  says,  ^^  Zostera  Oceanica 
Linnaei,  sui  generis  planta,  nostras  nunquam  oras  attigit." 

1^  S3.  There  are  several  sorts  of  wood,  but  it  is  difficult  t6 
say  to  what  species  they  belong.  I  was  accompanied  in  my  exami- 
naion  of  this  forest  by  John  Acland,  Esq.  of  Fairfield,  and  some  of 
his  friends,  who  seemed  to  agree  very  generally  that  some  of  the 
trees  were  distinctly  oak  and  yew.  Of  these,  and  particularly  the 
latter,,  the  texture  is  still  entire ;  diere  are  others  which  are  soft 
and  easily  cut  by  the  spade,  but  even  these  when  allowed  to  dry 
become  very  tough  and  hard.  The  trunks  seldom  appear  more 
than  a  foot  above  the  ground,  and  they  seem  as  if  the  stem  had 
been  broken  off.  Some  of  them  however  are  smooth,  as  if  sawed 
across,  which  has  probably  been  the  case,  for  a  great  deal  of 
the  timber  has  been  carried  away  by  the  country  people;  and  I 
was  told  by  a  farmer  who  had  lived  a  gteat  many  years  in  the 
neighbourhood,  that  he  recollects  when  there  were  stems  standing 
erect  above  the  height  of  a  man,  with  lateral  branches  extending. 
&QtsL  them.     This  farmer  some  years  ago  ploughed  up  a  part  of 
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the  forest,  and  took  away  above  forty  cart-loads  of  the  trees,  part 
of  which  he  used  as  timber,  and  the  rest  as  fuel ;  but  for  the  latter 
purpose  it  was  very  unfit,  on  account  of  the  offensive  smell  it 
produces  when  burning.  He  shewed  me  a  gate  post,  which  he 
said  was  one  of  the  sub-marine  trees ;  it  had  been  put  into  the 
ground  40  years  before,  and  was  quite  entire  :  he  had  no  doubt  of 
its  being  yew. 

5  54.  From  the  place  where  the  forest  first  appears  it  continues 
westward  about  three  quarters  of  a  mile  without  interruption,  and 
it  may  be  most  advantageously  examined  opposite  Ham  "Wall,  a 
barrier  erected  against  the  encroachments  of  the  sea.  From  thk 
point  the  shore  is  occupied  by  the  lyas  strata  for  nearly  two  miles ; 
when,  near  Shurton  Bars,  there  is  a  great  disturbance  in  the  strati- 
fication, and  the  rocks  totally  disappear  on  the  shore  for  some  way, 
although  they  continue  in  the  cliff  to  the  height  of  20  feet.  Here, 
about  a  quarter  of  a  mile  from  high  water  mark,  more  remuiu  of 
the  forest  are  found  ;  and  in  this  place  I  saw  the  greatest  depth  of 
the  brown  matter  and  the  largest  tree.  It  was  about  three  feet  in 
diameter,  and  from  the  concentric  circles  it  was  evidently  of  a 
great  age  :  Mr.  Acland  had  no  doubt  of  its  being  an  oak.  It  wai 
of  a  dark  brown  colour,  and  had  a  greater  degree  of  soundness 
than  most  of  the  wood  that  is  found.  There  is  no  appearance  of 
the  forest  westward  of  Shurton  Bars,  as  far  as  I  could  discover, 
nor  Indeed  is  it  likely,  for  the  coast  from  a  Hitle  way  beyond  that 
point  is  rocky,  and  the  remains  of  the  forest  are  only  found  in 
those  places  where  the  curvature  of  the  lyas  strata  has  formed 
hollow  basins.  Warner  however,  in  his  Topographical  account  of 
Somersetshire,  mentions  some  remains  of  trees  on  the  shore  be- 
tween Dunster  and  Mtnehead.  I  carefully  examined  that  part  o£ 
the  coast  without  finding  any  thing  of  the  kind,  but  they  have 
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parbapB  been  washed  away  since  the  time  he  observed  them,  for  in 
the  place  where  the  forest  now  exists  it  was  formerly  of  much 
greater  extent,  and  is  evidently  wearing  away  so  rapidly  by  the 
action  of  the  tides,  that  it  is  probable  not  a  trace  of  it  may  exist 
some  years  hence.  How  far  it  extends  out  to  sea  it  is  impossible 
to  say,  for  from  within  half  a  mile  of  low  water,  the  shore  is 
covered  with  mud. 

§  55u  There  is  a  very  considerable  resemblance  between  this 
submarine  forest,  and  that  on  the  coast  of  Lincolnshire  observed  by 
Sir  Joseph  Banks  and  Mr.  Correa  de  Serra,  and  described  by  the 
ktter  in  the  Philosophical  Transactions  for  1799.  I  did  not  how- 
ever find  that  flattened  appearance  of  the  trees  which  he  speaks  of, 
4ind  the  bark  did  not  seem  to  be  better  preserved  than  the  rest  of  the 
tree.  I  could  not  learn  that  any  similar  substratum  had  been  found 
in  the  a(^'oining  country,  but  it  is  stated  by  Mr.  De  Luc,  that  in 
^S^^S  ^^^  channels  for  the  rivers  Brue  and  Axe^  eastward  of 
Bridgwater,  there  was  found  at  a  great  depth  under  the  soil  of  the 
marsh,  a  continuous  bed  of  peat. 

§  56.  It  is  hardly  possible  to  describe  this  interesting  pheno- 
menon without  offering  some  conjecture  as  to  its  cause.  Before 
any  rational  and  well  grounded  theory  could  be  formed,  it  would 
ht  necessary  to  examine  with  gijeat  attention  die  district  of  low 
land  a(^ining  to  the  river  Parret,  and  to  collect  all  records  of 
sections  that  have  been  made  in  it.  The  explanation  that  most 
readily  occurs  is  that  it  has  been  caused  by  an  encroachment  of  the 
Bea  on  the  breaking  down  c^  some  barrier.  But  the  remarkable 
disturbances  that  appear  in  the  strata,  the  slips  in  these  which  must 
liave  evidendy  taken  place  after  the  consolidation  of  the  rock,  and 
the  occurrence  of  the  forest  opposite  that  part  of  the  coast  where 
there  are  peipendicular  clifli  20  feet  high,  appear  to  me  to  £tvour 
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very  strongly  the  supposition  that  the  forest  has  been  submerged        I 
in  consequence  of  a  partial  subsidence  of  the  land.  I 

I  have  confined  myself  in  this  paper  almost  entirely  to  a  descrip- 
tion of  facts,  without  entering  into  any  of  the  geological  speculations 
which  they  suggesL  But  as  theory  is  the  great  end  of  all  inquiries 
of  this  nature,  a  Geological  memoir  may  be  considered  incomplete 
unless  the  facts  are  examined  with  the  view  of  discovering  what 
legitimate  deductions  may  be  drawn  from  them.  My  examination 
of  this  district  was  however  so  cursory  as  to  render  it  impossible  for 
me  to  observe  the  facts  with  that  patient  and  minute  attention 
■which  could  alone  entitle  me  to  make  any  theoretical  inferences 
from  them.  Some  of  the  most  interesting  theoretical  views,  the 
recital  of  the  facts  alone  will  suggest  to  every  one  accustomed  to 
reason  on  Geological  phenomena,  for  there  are  probably  few  places 
where  more  remarkable  proofs  are  to  be  found  of  the  great  distur- 
bances which  have  taken  place  in  the  strata  since  the  time  of  their 
first  deposition.  To  those  geologists  who  may  hereafter  examine 
this  district,  I  would  recommend  the  singular  accumulations  of 
conglomerate,  described  §  §  21. 23.  25,  and  particulariy  the  detached 
hill  of  Tor  Weston,  and  those  near  Tarr  and  VelIow»  whether 
there  is  any  evidence  of  some  powerful  cause  acting  on  the  surface, 
having  left  them  In  their  present  insulated  position.  The  apparent 
alternation  of  the  lyas  strata  with  the  red  rock  on  the  shore  also 
deserves  an  attentive,  examination,  and  there  appears  to  me  an  ex- 
cellent opportunity  in  this  district  of  investigating  the  history  of 
that  red  rock  about  which  so  little  is  yet  known,  though  occurring 
to  so  great  an  extent  throughout  England. 
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Xn  every  description  of  stratified  rocks  the  importance  of  detor- 
nnmng  the  position  of  the  plane  of  stratification,  by  referring  it  to 
some  standard,  is  so  obvious  that  to  insist  on  it  would  be  a  needless 
intrusion  upon  the  time  and  attention  of  this  Society.  Hie  object 
of  the  present  paper  is  to  submit  to  the  Society  a  description  of  an 
Instrument  contrived  for  the  above  purpose,  accompanied  by  dravr** 
ings,  and  to  add  an  explanation  of  the  method  of  Using  it.  This 
instrument  has  received  the  name  of  the  CUmmeter. 

The  Gfinometer  coasts  of  two  parts,  ^i  plate  ami  the  quadrants 
Pliaite  25,  eichibits  both  lying  horizontiJly,  the  quadrant  in  the 
position  in  which  it  lies  packed  in  i«s  case.  Plate  26  shews  the 
vtm  parte  put  together,  lying  upon  ail  inclined  surface,  and  adjusted 
for  an  observation  to  deterinine  its  position.  In  both  plates  every 
part  of  tiie  instrument  is  represented  of  the  real  size,  and' the 
references^  in  the  description  are  made  to  both  by  the  same  letters. 

tlie  plate  ref^esented  by  A^  is  circular  and  of  brass.  On 
tBe  under  tarfkce,  near  the  edge,  it  is  thickened  by  a  ring  to  give 
it  greater  strength;     It  is  supported  by  three  feet  ^aa^  placed  at 

equal  distances  just  wkhin  the  ring,  and  made  bf  w^od,  with  their 

.  '     •      •         •  »  .  . 

ends  flat  and  broad,  of  a  fbnh  somewhat  6Val,  and  having  its  len^h 
Vol.  III.  3  c 
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in  the  direction  of  the  margin.     Wood  is  preferred  to  metal  for 
the  feet,  as  less  likely  to  sHp  on  a  smooth  surface ;  and  they  are 
made  broad  at  the  end,  to  prevent  the  position  of  the  plate  and 
the  firmness  of  its  rest  from  being  too  much  affected  by  the  minute 
inequalities  of  a  rough  one.     The  flat  ;eadd  of  the  feet  are  adjusted 
to  a  plane  .parallel  to  the  upper  sur£u:e  of  the,  plate;  and  Jthe  fibre 
of  the  wood  is  set  pexpendicularly,  in  order  to  prevent  any  derange- 
ment from  the  expansion  and  contraction  of  the  wood  attending 
the  changes  of  moisture.    On  the  upper  surface  near  the  edge,  is 
a  circle  divided  into  degrees,  which  are  numbered  from  zero  to  90* 
thKn%h  the  four  quarters  successively  in  this  sao^  order ;  and  k 
is  of  no  consequence  wh^fthtr  this  is  done  frofn  ;left  to  3;ight,  or 
fiom  light  to  left.      In  the  i:enter  of  the  plate  is  a  circular  hole  h^ 
to  receive  an.axid  oti  the  under  side  of  the  hs^se  of  the  quadrant. 
For  secuiang.  it,  there  is  a  bolt  rr,  which  islides  below,  and  i& 
worked  by  a  oitch  d  rising  through  an  oval  hole  in  the  plate  and 
m'^e  flush  with  Its  surface. 

B  represents  the  quadrant,  which  has  all  its  frame-work  of  brass* 
CC  is  its  base,  which  traverses  upon  the  plate  j  at  ^  is  the  button 
of  the  central  axis,  which  is  secured  in  the  c^iter  of  the  plate  by 
the  hollowed  end  of  the  bolt  beneath,  and  at  f  is  the  clamp  and 
milled-bead  ^crew,  for  fixing  the  quadrant  to  the  edge  of  the  plate 
in  any  direction.  At  /  is  a  rectangular  aperture,  through  which 
the  divisions  of  the  plate  are.  seen,  and  read  off  by  an  index  on  the 
middle  of  the  bevelled  side  of  the  aperture  nearest  to  the  central 
a2us.  D  D  is  the  graduated  asch,  >fixed  firmly  to  the  base,  and  at 
right  angles  to  the  plane  of  its  under  surface.  It  is  divided  into 
degrees,  which  are  numbered  from  below.  At  b  is  the  head  of  a 
short  axis  passing  through  the  center  of  the  arch,  and  revolving 
with  the  motion  of  the  radial  bar  m  w,  which  carries  with  it  the 
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spirit  level  EE,  and  the  compass  ooo.    This  axis  is  made  to  move 
iwith  a  degree  of.  friction  sufficient  to  support  the  weight  of  the 
radial  bar  in  any  position.     The  level  turns  upon  its  axis  by  two 
purots  //  set  in  two  small  plates  projecting  from  the  extremities 
of  the  radial  bar,  and  through  the  same  plates,  immediately  be]ow 
the  levels  passes  a  strong-  conical  axis  rr^  to  one  end  of  which 
the  compass  is  fixed,  and  with  which  it  revolves* 
.   The  compaBS*box  has  its  bottom,  as  well  as.  its  top,  made  of 
plate-glass,  and  each  of  the  two  pieces  is  set  in  a  cylindrical  rim  of 
brass  which  forms  its  sides.    To  the  middle  of  this  rim  there  is  fixed, 
on  the  inside,  an  annular  brass  plate,   silvered  and  graduated  in 
the  same  manner  both  above  and  below.     The  divisions  are  of 
two  degrees.'   There  are  two  zeros,  one  in  each  intersection  of  a 
line  passing  through  the  center,  and  otf  both  sides  of  each  of  thepi 
the  divisions  are  numbered  alike,^  till  they  meet  in  two  nineties^  in 
a  line  at  right  angles  to  the  first.     At^  is  a  <;atcb  for  working  4 
bolt  sliding  on  the  outside,  which  lifts  the  needle  frpin  its  pivot  in 
the  usual  way,  by  the  bent  lever  s.     The.  needle  has  the  north 
pole  marked  on  the  under,  as  well  as  the  upiper,  side,  and  also  an 
index  line  drawn  from  one  end  to  the  other, 
i  In , adjusting  the  diflferent  parts  of  the.qnadrant  to  each  other 
regard  must  be  paid  to  the  following  cirdutnstanqes ;  that  the  axis 
of  the  level. inay  be  parallel. to  the  Jine  fr(Hn  the  center  of  the 
qiiadrantd  ardiLto  the  index  on :th«  radial  t:^4}'s  >gikini.thajt  when 
tlieradiiad  biar  is  home  upon  the  baise,  th^  ixts  of  the  level  nseay  be 
parallel  to  :a  line,  in  the  plane  of.  the  hwtf  from  th^  center  to  the 
iffklex)df  the- base,  and  that  the  inde^  of  the  radish  bar  may  at  tl^e 
same  time  point  to  zero ;  'also:  that. the  line  of  the  two  zeros  in  the 
compass  may  be  parallel  to  the  aKis  gf^  th^  leyel,  at  least,  w;hen  the 
pkne  of  the  compass  is  at  right  ai%|l^  tfo  thatof  Ae  quadrantal  arch., 

3  c  2 
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The  clinometer  may  be  used  to  determine  the  position  of  any 
plane  surface  to  which  the  plate  can  be  applied,  so  as  to  admit  of 
observation  with  the  quadrant.  The  upper  surface  of  a  rock  is  that 
which  presents  itself  most  frequendy,  and  the  mode  of  obserriog 
it  may  be  thus  described. 

As  the  surface  of  a  rock  afforded  by  a  strata-seam  seldom  ap» 
proahes  to  a  perfect  plaaey  a  part  ci  it  must  be  chosen,  wfasdi 
appears  to  give  the  mean,  or  average  position  of  the  stratification. 
If  the  surface  be  smooth,  the  quadrant  may  be  fixed  upon  the  plate, 
before  the  plate  is  set  down  upon  the  rock.  If  die  surface  be  rou^ 
the  pkte  must  first  be  set  down,  and  adjusted  by  the  eye,  till  its 
surface  appears  to  coincide  with  the  mean  position  of  the  strati- 
fication ;  the  quadrant  is  then  to  be  fixed  on.  In  fixing  die  quad- 
rant upon  the  plate,  the  damp  should  be  thrust  upon  the  edge, 
before  the  button  of  the  central  axis  is  inserted.  No  regard  need 
be  paid  to  the  situation  oi  the  zeros  of  the  plate. 

The  radial  bar  must  be  set  home  upon  the  base ;  and  while  one 
hand  presses  the  plate  firm  against  the  rock,  the  other  must  be 
Applied  to  the  head  of  the  screw  g^  and  bring  the  quadrant  round 
till  the  level,  properly  adjusted  by  turning  it  upon  its  axis,  is  ho- 
rizontaL  Its  axis  will  now  be  parallel  to  the  line  of  stretch,  that 
is,  to  a  line  determined  by  the  intersection  of  the  plane  of  the 
stratification  with  the  plane  of  the  horizon.  The  division  on  the 
plate,  to  which  the  index  <^  the  base  points,  is  then  to  be  noted^ 
and  the  quadrant  carried  upwards  to  the  same  division  in  the  next 
Quarter  of  the  plate ;  when  it  will  have  described  an  arch  of  90*^ 
and  of  course  be  now  in  a  vertical  plane,  at  right  angles  both  to 
the  plane  of  the  stratification  and  to  the  plane  of  the  horizon. 
After  clamping  the  quadrant  to  the  plate  in  this  position  by  turn- 
ing the  screw  g^  the  hand  is  shifted  to  the  compass  in  order  to 
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nuse  the  ndUl  bar  till  the  level,  duly  adjusted  on  its  axis,  marks 
the  horizontal  line.  When  this  h^  been  done,  and  the  needle 
has  settled,  the  degrees  on  the  compass  are  to  be  read  off  between 
the  zero  farthest  £rom  the  quadrant,  and  the  point  of  the  needle 
nearest  to  that  zero.  This  gives  the  magnetical  bearing  of  the 
plaxie  of  the  dip,  that  is,  of  a  plane  at  right  angles  to  the  line  of 
stretch  on  that  side  on  which  the  plane  of  the  stratification  sinks 
below  the  plane  of  the  horizon.  The  instrument  may  then  be 
lifted  from  the  rock,  and  the  angle  of  the  dip  read  off  upon  the 
^quadrantal  arch,  being  the  angle  which  the  plane  of  the  stratification 
makes  with  the  plane  of  the  horizon.  The  bearing  of  the  line  of 
wretch  is  deduced  from  the  bearing  of  the  plane  of  the  dip,  as 
beiag  at  right  angles  to  it.  A  correction  for  the  magnetical  va- 
riation gives  the  true  position. 

The  roof  of  a  cavern  or  of  ^  mine,  and  sometimes  the  over- 
hanging of  a  rock,  may  present  an  under  surface  for  observation ; 
iHit  the  instrument  can  scarcely  be  employed  without  an  assistant 
to  hold  the  plate  firmly  pressed  upwards. 

For  an  observation  of  this  kind,  the  level  and  the  compass^box 
must  be  inverted  upon  their  axis,  so  as  to  have  their  faces  turned 
towatds  the  plate.  The  level  is  to  be  brought  to  the  horizontal 
line  as  in  the  former  case ;  but  the  quadrant  must  dien  be  carried 
downu^arJs  through  an  arch  of  90''  and  clamped  by  the  screw« 
The  radial  bar  is  also  to  be  drawn  down  tUl  the  level  becomes  ho- 
rizootaL  The  magnetical  bearing  is  read  off  upon  the  under  side 
of  the  graduated  j^te  in  the  compass. 

The  origin  of  the  instrument  is  as  follows :— A  few  years  ago 
Mr«  Griffiths^  of  Dublin,  when  making  a  mineralogical  tour  in 
the  Highlands  of  Scotland,  employed  for  measuring  the  dip  oi 
«trau  an  iasdrumeot,  whici^  <d}&]%4  little  from  a  couunoo  road 
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level,  except  in  the  size  of  the  graduated  arch,  while  he  observed 
the  bearing  at  the  same  time  by  a  compass  carried  separately.  Mr. 
Jardineof  Edinburgh  made  the  important  iraprovemem  of  having 
the  compass  mounted  upon  the  radial  bar,  and  placed  it  between 
the  center  and  the  graduated  arch.  Soon  afterwards  I  had  an  in- 
strument made  in  imitation  of  this,  but,  in  order  to  reduce  the  radius 
of  the  arch,  1  had  the  compass  fixed  at  the  end  of  the  radial  bar. 
There  was  a  difficulty  in  applying  the  base  of  this  instrument  to  the 
surface  of  a  rocfc,  so  as  to  place  it  with  precision  in  the  line  of  great- 
est depression,  and  the  endeavour  to  remedy  it  led  me  to  the  idea  of 
the  plate.  Two  other  clinometers  were  successively  made  for  me 
upon  this  plan,  with  such  further  improvements  as  experience 
"gave  rise  to;  and  the  last  was  adapted  for  observation  upon  aa 
under  surface,  upon  the  suggestion  of  Mr.  Jardine.  This  last 
contained  all  the  principles  of  the  instrument  in  its  present  state, 
and  was  given  as  a  model  to  Mr.  Troughton,  who,  in  making  that 
"Which  has  now  been  described,  introduced  a  more  simple  con- 
struction of  the  radial  bar,  and  shewed  that  ingenuity  which  dis- 
tinguishes every  object  of  his  labours,  by  other  alterations  con- 
ducive to  strength  and  lightness  as  well  as  to  greater  ease  and  ac- 
curacy of  observation. 

The  chief  objection  to  the  instrument  in  its  present  form,  it 
the  weight  of  the  plate.  But  it  is  necessary  that  it  should  have  a 
certain  diameter,  in  order  to  admit  of  its  adjustment  by  the  eye  to 
the  mean  plane  of  the  stratification,  and  it  must  have  a  thickness 
sufficient  to  prevent  it  from  bending  much  under  the  pressure  re- 
quired to  hold  it  against  a  steep  surface.  No  substance  occurred 
besides  a  metal,  that  was  not  liable  to  some  objection,  particularly 
that  of  warping. 
'    The  clinometer  may  be  employed  for  other  purposes,  besides 
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that  of  determining  the  position  of  strata.  The  contents  of  a 
«olid  contained  by  planes  may  be  determined  from  the  dimensions 
and  relative  positions  of  these  planes,  and  for  ascertaining  the 
latter  the  clinometer  may  be  used,  whiere  great  accuracy  is  not 
wanted.  Mr.  Jardine  has  used  it  in  gauging  a  pond,  of  which 
the  sides  were  pretty  regular  slopes.  By  having,  the  end  of  the 
l>utton  of  the  central  axis  and  the  bottom  of  the  milled*  head 
€crew  so  adjusted  by  grinding,  that  they  may  be  in  a  plane  pa- 
rallel to  that  of  the  base  of  the  quadrant,  he  has  made  the  qua- 
<lrant  usefiil  in  supplying  the  place  of  a  common  spirit  level  upon 
many  occasions.* 

*  Th«  instramcnt  mayl)C  had  from  Mr.  Gary,  Optkian,  in  the  StcaniL 
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xSEING  resident  in  a  district  which  has  been  but  little  noticed 
as  to  its  geological  structure,  I  have  drawn  up  the  following  re- 
marks on  its  stratification ;  and  though  omissions  may  occur,  yet  I 
trust  that  an  account  of  the  Wolds  of  Lincolnshire  and  the  adjacent 
country,  may  not  prove  uninteresting  to  the  members  of  the 
Geological  Society. 

In  conformity  to  the  request  of  the  Rev.  Mr.  Buclcland,  Professor 
of  Mineralogy  in  the  University  of  Oxford,  I  have  endeavoured  to 
trace  on  the  annexed  map,  PI.  24.  fig.  4.  the  denudations  or  bassets 
of  the  chalk,  the  oolite  limestone,  and  the  sand  strata,  together 
with  the  alluvial  earth  and  hills  of  the  same  formation,  with  as 
much  accuracy  as  my  personal  knowledge  and  the  nature  of  the 
country  will  admit.  I  have  also  added  a  sketch  of  a  section, 
PI.  24,  fig.  3.  on  the  same  scale  as  the  map  with  respect  to  hori- 
zontal distance  (the  elevation  being  merely  imaginary)  intended  to 
elucidate  the  order  of  the  stratiiicatioa. 
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It  18  obvioua  that  as  the  general  dip  of  the  strata  of  this  district 
forms  but  a  very  small  angle  with  the  horizon,  the  superficial  ex- 
tent of  the  different  beds  occupies  a  greater  stretch  of  country  than 
from  their  thicknesses  might  at  first  be  apprehended :  in  the  section 
indeed,  these  measures  are  represented  at  considerable  angles,  yet 
by  keeping  the  circumstance  above  mentioned  in  view,  I  hope  it 
will  be  found  to  answer  the  purpose  for  which  it  is  intended. 

The  marshes  betwixt  Louth  and  the  sea.  No.  1  of  the  section, 
consist  principally  of  unstratified  clay,  with  mixtures  of  sand  and 
various  marine  depositions,  which  tend  to  prove  that  this  mass  of 
earth  has  been  left  by  the  ocean.  A  further  confirmation  of  this 
may  be  derived  from  tracing  the  sites  of  the  different  old  banks 
which  once  evidently  formed  the  boundaries  of  the  sea,  which  has 
now  retired  a  considerable  distance  from  them. 

Proceeding  westward  we  come  to  the  basset  of  the  chalk  No.  2, 
being  the  highest  stratum  in  this  district.  It  forms  the  principal 
part  of  die  Wold  hills,  extending  in  this  section  from  Louth  to  the 
highest  hills  in  Donington,  a  distance  of  about  six  miles :  this  stratum 
dips  under  the  marshes ;  for  on  boring  in  them  for  water,  the  chalk 
is  always  found.  On  arriving  at  this,  the  workmen  never  fail  to 
come  at  springs,  and  generally  of  su£Bcient  strength  to  flow  up 
higher  than  the  surface,  thereby  justifying  the  conclusion  that  this 
bed  is  the  uninterrupted  continuation  of  the  same  chalk,  the  rough 
elevated  basset  of  which  forms  the  Wolds.;  and  by  the  pressure  of 
the  water  in  which,  the  fountain  springs  obtained  by  boring  in  the 
marshes,  are  at  once  accounted  for. 

In  the  nei^bourhood  of  Tetney,  a  village  situated  on  the  coast 
are  natural  outlets  of  water  called  blow-wells ;  their  depths  have 
never  yet  been  ascertained,  but  we  cannot  entertain  a  doubt  of 
their  communicating  with  the  chalt    These  wells  overflow  with  a 
Vol.  III.  3  d 
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greater  flux  at  the  time  of  high  water,  and  particularly  at  spring 
tides;  showing  that  the  water  in  the  chalk  communicates  with  tho 
sea,  a  circumstance  which  would  lead  to  a  supposition  that  the  sea 
rests  immediately  on  the  chalk  at  a  certain  depth:  if  so,  we  might 
possibly  expect  that  the  agitation  of  the  water  would  frequently 
throw  up  chalk  on  the  coast,  which  I  have  never  yet  observed. 

The  chalk  consists  of  two  colours,  red  and  white,  each  lying  id 
regular  strata,  the  red  being  generally  undermost :  in  the  white, 
seams  of  flint  are  frequently  met  with  from  two  to  six  inches  thick. 
The  stratum,  No.  3,  immediately  below  the  chalk,  is  a  coarse 
brown  pebbly  sand  without  organic  remains,  consisting  of  quartz 
and  oxyd  of  iron.  This  bed  is,  I  apprehend,  of  irregular  thick- 
ness ;  I  suppose  it  may  vary  from  six  to  ten  yards,  but  its  appear- 
ance at  its  basseting  is  very  uncertain  ;  for,  being  of  a  very  loose 
texture  and  the  chalk  which  reposes  upon  it  being  of  a  more 
compact  nature,  it  is  evident  that  when  these  parts  were  exposed 
to  the  action  of  water,  the  sand  being  less  capable  of  resisting 
the  washing  of  that  element  than  the  chalk,  this  latter  would  be 
left  in  many  instances  forming  projecting  cliffs ;  which  time,  and 
the  well  known  action  of  the  atmosphere,  would  crumble  dowa 
over  the  sand,  and  form  those  declivities  which  now  in  such  variety 
are  exhibited  to  our  view. 

The  next  bed,  No.  4,  contains  in  nearly  equal  proportions  oolite 
limestone  and  calcareous  clay  of  a  lightish  grey  color.  In  certain 
parts  of  this  bed  the  clay  divides  the  seams  of  stone  into  regular 
strata;  in  others  the  stone  is  found  to  occur  in  the  clay  in  "large 
detached  pieces.  This  bed  never  extends  to  any  great  distance 
beyond  the  chalk,  forming  in  general  a  sort  of  step  at  the  foot  of 
its  basset.  Lumps  of  pyrites  are  frequently  met  with  in  the  lime- 
stone.    The  thickness  of  the  entire  bed  of  stone  and  day  may  be 
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i^Krat  twelve  ijr  ftmrteen  yards :  ic  forms  a  close  measure^  and  I 
kpprehend  supports  the  water  collected  by  the  open  strata  yhich 
irepose  upon  it,  for  water  is  always  found  either  in  the  chalk  Or  ia 
the  ferruginous  sand  immediately  below  it,  the  well  sinkers  never 
having  occasion  in  this  district  to  go  deepen 

The  next  in  order.  No.  5  of  the  section,  is  a  stratum  of  grains 
bf  quartz,  which  for  the  most  part  are  conglomerated  into  sand* 
btone  of  different  shades  of  colour,  from  a  dark  brown  to  a  light 
grey,  while  in  some  places  loose  sand  predominates.  Marine  shells 
are  found  in  this  stone,  each  species  appearing  to  be  restricted  to 
certain  laminae  of  the  stratum :  in  the  sandy  portions  I  have  never 
observed  any  organic  remains.  I  consider  this  measure  as  con« 
Biderably  thicker  than  either  of  the  two  incumbent  ones,  Nos. 
8  and  4. 

I  now  come  to  the  lowest  visible  stratum  in  our  district,  Na  6 
of  the  section,  which  I  term  the  shale  stratum.  It  generally  makes 
its  appearance  in  valleys,  and  its  thickness  I  cannot  estimate,  for 
I  do  not  know  where  it  exhibits  any  thing  like  a  denundated  ter* 
tnination.  My  brother  (Mr.  Thomas  Bogg  of  Louth,)  and  myself 
have  bored  in  this  stratum  to  the  depth  of  a  hundred  yards  near 
the  village  of  Donington,  on  the  west  side  of  the  river  Bain,  and 
found  it  to  consist  of  the  following  varieties. 
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A  rlaj-  BoU 

Dark ooloomcl  elny ...'.....'. 

Soft  gwy  silaie  with  marine  imprctiious  

Blup  argillaccau»  ttone , 

Dark  coloured  clay 

Soft  grey  sluto  same  as  No,  3 

Laminated  day  slightly  indoratcd - 

Soft  grey  slatn  slightly  inJiammaMc 

.Same  as  No.  8.  ttut  darker  coloured ; . , 

Indurared  diiy  wilh  white  marine  orf-aiiic  rcoiaiiii 

Same  as  ihe  last  but  harder  and  blacker 

Dark  colonred  btluminoiu  InllainmablcwbUt.. 

A  rfark  blue  colourt^d  ironstouo 

Laminated  indiinLtrd  clay  with  while  marine  or^nic  remains, . . 
Same  aa  No.  IJ.  bul  harder,  with  marine  impressions  coKsIiiltiig 

of  thio  leafy  pyritc!!;, , 

Dark  blue  argillaceous  moue 

Hard  indurated,  laniiiiated  Clay ;  with  impressions  coiisuliug  of 

Ihiii  leify  p)  rile* 

Laminated  bituminous  sctriM,  with  while  marine  orRattic  reuiains 

and  inflammable 

Dark  blue  ironstone 

Ijtminaled  bituminoui  schitil,  tame  u  No<  18 

Dark  blue  ironstone , 

Laminated  bitumiaou»  schilt,  same  as  No's.  I S  &  SO 

Dark  indurated  clay,  with  some  while  marine  organic  remuns. . 

Laminated  bituminous  nchist,  same  as  No's.  IS,  20  &  32 

Dai  k  indurated  clay,  same  as  No.  23 

Laminated  bituminous  sc4i)sl,  same  .as  No's.  18,  20,  23  &  34. . . 
Dark  dry  indurated  clay,  same  as  No's.  33  &  35,  intermixed  nith 

thin  seams  of  laminated  bltaniinous  scliist 


Brown  laminated  schist 

Uardstonc  bind  or  argillaceous  stone 

Hard  laminated,  bituminous  schist 

Hardstone  bind,  same  as  No.  30 

Hard  laminated  bitumiooas  itillamm»ble  schist 

Inflammable  slaty  bind 

Hard  laminated  bituminous  schist,  Tery  inflammable 

>[arddark  blue  bind  interlaid  with  thin  strata  of  Irituminous  schist 

Very  inflammable  schist 

Hard  dark  blue  bind,  same  as  No.  30 

Ar^illareous  stone 

Same  as  No.  »9,  but  not  so  hard 

Hard  dark  blue  hind,  same  as  No's.  SO  &  38   ... : 

in  which  the  bodiig  was  discontinued. 
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Every  variety  of  this  stratum  agrees  in  the  two  following  proper- 
ties, the  presence  of  calcareous  matter,  which  is  manifested  by  a 
brisk  effervescence  when  any  part  of  it  is  submitted  to  the  action  of 
acids;  and  secondly,  a  more  or  less  abundant  mixture  of  pyrites; 
all  the  bituminous  slates  when  exposed  to  the  action  of  fire  bum, 
with  a  very  strong  oflfensive  smell ;  but  those  found  below  the  depth 
of  eighty  yards  were  not  so  disagreeable,  in  that  respect,  as  those 
which  were  higher  in  the  stratum.  Varieties .  33  and  35  were 
remarkable  for  their  inflammability,  and  burned  with  a  thick  bitu- 
minous flame,  appearing  nearly  equal  in  thia  respect  to  common 
<:oal ;  but  after  the  bitumen  was  exhausted,  the  remainder  was  left 
Wfidiminished  in  size.  The  organic  remains  which  I  have  observed 
in  this  stratum  as  its  general  characteristics,  are  impressions  of  the 
comua  amnionic  and  some  small  bivalve  shells. 

The  last  division  which  I  shall  here  notice,  No.  7  of  the  Section, 
represents  the  alluvial  collection  of  earth  which  appears  to  consist 
almost  entirely  of  the  spoils  of  the  neighbouring  strata.     When 
chese  parts  were  deluged  by  water,  the  current  evidently  appears  to 
have  set  in  from  east  to  west ;  for  this  collection  of  matter  is  found 
to  consist  principally  of  a  mixture  of  the  diflferent  strata  which  occur 
to  the  east  of  it  in  a  state  of  decomposition ;  and  in  this  mixture 
which  is  by  no  means  regular,  detached  pieces  of  the  beds  before 
alluded  to  are  found  unaltered.     Of  these  beds  the  chalk  would 
expose  the  gj-eatest  surface  to  the  erosion  of  the  water^  and  next  to 
ihis  the  shale  w^Duid  be  most  extensively  acted  on ;  accordingly  we 
find  that  the  alluvial  deposition  is  composed  of  white  marie  and  of 
blue,  the  former  of  which  being  of  the  least  specific  gravity,  has 
overspread  the  higher  parts  and  the  summits  of  the  hills,  while  the 
lower  parts  and  the  vallies  are  occupied  chiefly  by  the  latter.     In 
ihe  blue  marie  I  have  frequently  found  a  variety  of  fossil  shells^ 
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and  fossil  wood,  &c.  together  witii  specimens  of  all  the  earths  and 
scones,  more  or  less  worn  by  trituration,  which  the  district  pro- 
duces ;  I  apprehend  also  that  fragments  of  strata  are  deposited  here 
which  have  come  from  a  great  depth,  for  pieces  of  very  pure 
laminated  coal  are  frequently  to  be  met  with  which  bum  with  a 
very  bright  light,  and  leave  but  a  small  residue  of  ash.  Other 
pieces  of  jetty  coal  often  occur  breaking  with  a  conchoidal  fracture, 
but  these  agree  in  every  respect  with  a  thin  stratum  of  this  fossil 
which  has  been  discovered  at  superficial  depths  in  some  situations 
in  the  shale  stratum. 

On  the  Lincolnshire  coast,  a  considerable  quantity  of  coal  agree- 
ing in  properties  and  appearance  with  the  latter  of  these  varieties, 
U  wafilied  up  by  the  sea,  and  is  often  collected  by  the  poorer  sort 
of  the  inhabitants  for  fuel ;  and  along  with  this  particular  species 
of  coal,  slates  similar  to  those  in  the  shale  measures  often  occur,  a 
fact  which  gives  us  reason  to  suppose  that  the  scam  of  coal  from 
which  these  specimens  have  been  displaced  extends  under  the 
incumbent  strata  already  noticed,  into  the  sea,  where  the  coal  seam 
is  denudatcd  and  from  whence  these  washings  proceed. 

As  the  discovery  of  coal  would  be  a  circumstance  of  much 
importance  to  this  country,  it  might  be  worth  while  to  have  it 
ascertained  whether  a  seam  of  this  jetty  coal  (called  by  the  country 
people  ^roCTf/)  does  not  exist  in  sufficient  thickness,  and  at  such  a 
depth,  as  would  render  it  worth  the  miner's  pursuit  j  the  espenw 
of  the  boring  requisite  for  this  purpose  might  be  defrayed  by  a 
Bubscription  among  the  difterent  land  predictors  in  the  district. 


XIL     On  the  TremoUte  of  Cornwall. 


By  THE  Rev.  W.  GREGOR, 


noKioRitRar  membsr  of  the  iseojuogical  society. 


{Read^lst  May,.  1813.] 

■ 

A  DO  not  know  whether  some  observations  upon  a  fossil  of  the 
Trenvolite  species,  which  I  discovered  some  time  since  in  the  county 
of  Cprnwall,  may  be  vrorthy  the  attention  of  the  Geological  Society. 
I  was  induced  to  record  them  for  the  following  reasons.  I  was  not 
aware  that  tremolite  had  ever  been  noticed  before  in  our  western 
counties.  The  existence  of  it  in  the  particular  rock  which  I  should 
conceive  would  be  classed  amongst  the  ^rpentines,  is  not,  as  I  am 
informed,  an  usual  occurrence:  and  above  all,  I  wish  to  draw 
the  attention  of  experienced  and  scientific  geologists  to  the  district 
where  this  fossil  was  found. 

I  met  with  it  nearly  on  the  summit  of  a  hill,  in  a  rock  which 
hreaks  forth  in  masses  forming  an  irregular  and  picturesque  ridge 
called  Qicker-tor.  It  is  situated  about  three  miles  from  the  town  of 
Liskeard,  very  near  to  the  great  road  which  leads  to  Plymouth^ 
This  ridge  of  rock  is  at  a  considerable  elevation  extending  in  a 
direction  from  east  to  west,  and  (if  I  may  venture  to  judge  by  the 
eye)  for  upwards  of  a  quarter  of  a  mile  in  length.     It  forms  a  very 
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striking  feature  in  the  neighbouring  country.  Blocks  of  the  same 
species  of  rock  are  scattered  about  in  different  parts  of  the  hill  and 
in  its  vicinity. 

This  rock  is  of  dark  bonle  green  colour.     All  the  specimens  of  it 
do  not  possess  an  uniform  degree  of  hardness :  they  vary  also  in 
respect  of  fracture.     The  harder  species  frequently  assumes  that 
wavy  and  polished  exterior  surface  which  characterizes  the  magne- 
sian  stones.     It  is  sufficiently  hard  to  scratch  glass.     It  has  an  un- 
even and  sharp   edged  or  splinieiy  fracture,  which  exhibits   no 
lustre.    Upon  examination  of  its  surface  with  a  pocket  microscope, 
it  appears  to  consist  of  a  very  fine-grained  uncrystallized  substance 
of  a  blackish  green  colour,  interspersed  with  thin  laminx  of  pre- 
cious serpentine  of  a  green  colour.     The  rock  of  the  softer  species 
seems  to  be  composed  of  these  two  substances  also.     It  has  a  few 
small  greyish  white  specks  scattered  over  it :  these  are  occasioned 
by  some  softer  substance  Imbedded  in  it.     I  am  inclined  to  think 
that  this  substance  is  compact   trcmolite.      The  softer  species  of 
rock  may  be  scratched  with  the  nail.     It  has  an  uneven  fracture, 
inclining  to  earthy.     This  rock  abounds  with  iron,  insomuch  that 
the  magnet  is  enabled  to  attract  very  small  particles  of  it.      It  re- 
sists a  very  strong  flame  of  the  blowpipe  without  being  fused.   The 
fine  edges  however  of  the  harder  species  seem  to  yield  a  little  to 
its  action. 

In  the  side  of  the  hill,  below  the  ridge  of  rock,  a  quarry  is 
opened  for  the  purpose  of  supplying  the  neighbouring  road  with 
stones.  Here  the  rock  is  laid  bare  in  large  masses.  It  is  accom- 
panied in  some  places  with  asbest,  and  also  with  a  fine  white 
earth,  which  appears  from  the  filaments  which  are  mixed  with  it, 
to  consist  of  asbest  broken  down  in  a  state  of  partial  decomposi- 
tion. 
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Between  the  blocks  which  constitute  the  great  mass  of  rock, 
a  compact  substance  of  a  greyish  white  colour,  consisting  of  an 
assemblage  of  crystalline  spiculae  diverging  from  centres,  is  found. 
The  same  compact  fossil  occurs  in  the  body  of  the  rock,  where 
there  has  been  no  rent.  This  I  found  to  be  compact  tremolite. 
This  substance  assumes  also  another  appearance  of  distinct  and 
separate  crystallization.  Crystals  of  it  occur  in  the  fissures  of  the 
rock,  in  a  state  of  promiscuous  and  thick  aggregation.  They  are 
about  three-fourths  of  an  inch  in  length,  at  the  lorjgest ;  and  consist 
of  thin,  tabular,  rectangular  prisms,  the  angles  of  which  are,  for 
the  most  part,  rounded  off,  so  that  the  section  of  the  prism  appears 
to  approach  to  a  long  ellipse.  Some  of  these  crystals  possess  a 
vitreous  lustre,  and  are  semitranspairent.  In  general  their  surface 
is  dull,  as  if  from  the  effect  of  weathering,  and  they  arc  of  a 
brownish  ash  colour  resembling  axinite. 

Before  the  strong  flame  of  the  blowpipe,  a  fragment  of  a  crystal 
melts  into  a  greyish  enamel.  At  the  temperature  69.  Fahr.  I  found 
the  specific  gravity  of  these  crystals  to  be  3.20. 

I  shall  not  trespass  upon  the  time  of  the  Society  by  recording  the 
minute  detail  of  chemical  experiments.  I  shall  simply  state  the 
mode  of  analysis  which  I  pursued,  and  the  final  result  of  it,  so  that 
I  may  furnish  others  with  the  means  of  judging  whether  I  am  war- 
ranted in  calling  this  mineral  substance  a  tremolite.  The  propor- 
tions of  the  several  constituent  parts  of  this  fossil  are  given  accord- 
ing to  an  average  taken  from  100  grains  of  the  distinct  crystals. 

Acids  produce  very  little  effect  upon  the  powdered  crystals.  No 
effervescence  was  produced  to  indicate  the  presence  of  the  carbonic 
acid ;  neither  could  I  detect  any  other  acid  as  a  constituent  ingredi- 
ent, by  means  of  fusion  with  pure  carbonat  of  potash,  neutralizing 
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the  alkali  by  pure  nitric  acid,  and  subjecting  the  solution  to  the 
ordinary  tests. 

Fifty  grains  treated  in  the  usual  way,  with  nitrat  of  barytes^  &c. 
furnished  an  alkaline  salt,  which  when  united  with  sulphuric  acid, 
assumed  the  figure  of  sulphat  of  soda  by  crystallization.  But  the 
quantity  of  this  salt  was  too  small  to  admit  of  being  weighed. 

One  hundred  grains  exposed  to  a  red  heat  for  a  quarter  of  an 
hour,  were  diminished  in  weight  one  grain.  Pure  alkalies  do  not 
effect  the  decomposition  of  this  mineral  so  easily  as  they  do  in  the 
state  of  carbonats. 

One  hundred  grains  were  mixed  and  fused  with  400  grains  of 
dried  carbonat  of  soda,  in  a  platina  crucible.  Treated  with  mu- 
riatic acid  spongy  flocks  of  siliceous  earth  subsided.  Ammonia 
precipitated  from  the  decanted  fluid  a  gelatinous  matter  of  a  reddish 
brown,  which  was  sufiiciently  edulcorated ;  and  after  ignition,  wa9 
treated  with  muriatic  acid,  which  left  a  small  portion  of  silica  un- 
dissolved. Sulphuric  acid  separated  some  gypsum.  The  contents 
of  the  solution  were  now  thrown  down  by  means  of  an  alcoholic 
solution  of  potash,  and  the  brown  precipitated  matter  was  boiled 
with  a  superabundant  quantity  of  the  precipitant.  The  clear  alka- 
line fluid  was  treated  with  muriat  of  ammonia,  which  separated 
«ome  alumina,  but  in  a  quantity  too  minute  for  collection.  Though 
this  circumstance  occurred  twice,  I  am  disposed  to  think  that  the 
presence  of  alumina  should  be  considered  as  an  accidental  intrusion. 
The  brown  precipitated  matter  consisted  of  oxide  of  iron  with  a 
trace  of  manganese.  The  first  solution  from  which  ammonia  could 
precipitate  nothing  further,  was  assayed  with  carbonat  of  soda, 
which  separated  a  white  matter,  which  was  increased  by  boiling  the 
fluid,  even  to  dryness.     It  consisted  of  carbonat  of  lime  and  mag- 
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nesia.     The  lime  was  coDverted,  by  means  of  sulphuric  acid*  into 
gypsum,  and  thus  severed  from  its  associate. 

The  relative  proportions  of  the  ingredients  are  as  follows. 


Silica 

62.2 

Lime 

14.1 

Magnesia 

12.9 

Oxide  of  Iron    - 

S.9 

Water       - 

1. 

Of  Mangaaese  and  Soda, 

(- 

a  trace    -    -    -    - 

loss       .    .    . 

3.9 

100,0 


Xm.     Some  Observathm  m  Ibt  Salt  Mines  ofCardma,  made  during 
a  Tour  in  Spain,  in  the  Summer  »/■  1814. 


By  THOMAS  STEWART  TRAILL,  M.D. 

MEMBER  OF  THE  GEOLOGICAL  SOCIETr. 
[Read  November  3il,  181S.] 


J 


-I  HESE  celebrated  mines  occupy  the  head  of  a  small  valley  in  the 
immediate  vicinity  of  Cardona,  a  town  in  the  province  of  Catalonia. 
This  valley  extends  about  half  a  mile  in  length,  from  the  river 
Cardonero  to  the  mines,  in  a  direction  from  east-south-east  to  v^est- 
north-west.  Its  north-western  side  is  bounded  by  a  very  steep  and 
lofty  ridge,  the  summit  of  which  is  crowned  by  the  town  and  castle 
of  Cardona.  The  opposite  boundary  is  somewhat  less  elevated  ;  but 
both  sides  are  considerably  higher  than  the  upper  surface  of  the 
fossil  salt.  On  entering  this  valley,  the  attention  is  arrested  by  bold 
cliffs  of  a  greyish  white  colour,  which  are  soon  discovered  to  consist 
of  one  vast  mass  of  salt.  The  sides  and  bottom  of  the  valley  are 
composed  of  reddish  brown  clay,  forming  a  thick  bed,  from  which 
here  and  there  large  imbedded  masses  of  rock  salt  project  in  the 
manner  of  more  ordinary  rocks ;  especially  along  the  winding  ascent 
which  leads  up  to  the  town  of  Cardona.  The  summits  of  the  ridges 
which  bound  the  valley  on  each  side,  are  formed  of  a  yellowish 
grey  sandstone  of  a  coarse  texture,  and  containing  many  scales  of 
grey  mica. 
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The  great  body  of  the  salt  forms  a  rugged  precipice,  wluch  is 
reckoned  between  400  and  500  feet  in  height  at  the  upper  extremity 
of  the  vdley,  and  is  covered  by  a  thick  bed  of  the  clay  above 
mentioned. 

TTie.  precipitous  form  is  partly  owing  to  the  manner  in  which  the 
mine  has  been  wrought  for  a  series  of  ages.  There  is  no  excavation ; 
but  the  salt  has  been  procured  by  working  down .  perpendicularly  as 
in  au  open  quarry.  The  lowest  part  of  the  present  works  has  a 
solid  floor  of  pure  salt  which  is  not  above  the  level  of  the  bottom 
of  the  valley  where  no  salt  is  found ;  but  the  real  depth  of  the  bed 
of  salt  has  never  yet  been  ascertained.  -  The  upper  surface  of  the 
salt  is  not  level ;  but  appears  irregularly  elevated,  according  to '  the 
general  outline  of  the  hill  in  which  it  occurs.    . 

The  salt  has  been  usually  represented  as  forming  an  entire  moun* 
tain :  but  though  it  here  appears  supplying  the  place  of  common 
rock,  yet  from  its  being  confined  to  this  valley,  and  not  attaining  so 
high  a  level  as  the  surrounding  hills,  it  would  seem  more  correct  to 
consider  it  as  a  mass  or  bed  of  salt  filling  up  a  valley,  than  as  con* 
stituting  a  mountain,  which  according  to  some  authors^  is  a  league 
in  circumference.  These  dimensions  could  only  be  obtained  by 
considering  the  neighbouring  heights  as  formed  of  this  mineral ;  a 
supposition  not  countenanced  by  my  personal  observation,  nor  by 
the  best  information  which  I  could  collect  on  the  spot. 

The  surfaces  of  the  salt  precipice  which  have  beea  long  exposed 
to  the  weather  are  not  smooth,  but  cut  into  innumerable  shallow 
channels,  running  in  a  tortuous  manner,  and  divided  from  each  other 
by  thin  edges,  often  so  sharp  as  to  cut  the  hands  like  broken  glass. 

•  Introduccion  \  la  Historia  Natural  y  a  la  Geografia  Fisica  de  Espana,  por  Don 
GnUlermo  Bowles.— Madrid,  1775. ^Dillon,  who  translates  him.  Laborde,  Itinerairc 
descriptif,  &c.. 
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The  channelled  surface  is  evidently  produced  by  the  action  of  the 
winter  rains,  which  have  given  the  whole  a  striking  resemblance  to 
the  surface  of  a  mass  of  ice,  which  had  been  partially  thawed  and 
again  frozen. 

The  general  colour  of  the  exposed  surface  is  greyish  white,  with 
here  and  there  a  tinge  of  pale  reddish  brown,  from  the  colouring 
matter  of  the  superincumbent  bed  of  clay.  Towards  the  extremities 
of  the  mass  of  salt,  extremely  thin  layers  of  a  pure  and  plastic  clay 
are  insinuated  between  layers  of  salt,  so  as  to  give  it  the  waved 
delineationa  which  often  occur  in  some  species  of  ealcsinter.  The 
general  mass  of  salt  is  however  of  the  greatest  purity ;  and  in  order 
to  be  converted  into  snow  white  culinary  salt  requires  no  other 
process  but  grinding.  The  greyish  hue  of  the  external  surface  is 
owing  to  the  rain  penetrating  a  portion  of  the  salt,  and  by  diminish- 
ing its  opacity,  depriving  it  of  the  whiteness  which  the  fresh  fracture 
generally  presents.  At  the  period  of  my  visit  the  surface  of  this 
immense  mass  was  perfectly  dry,  and  in  some  places,  where  water 
had  most  recently  flowed,  was  covered  with  a  snow  white  efflorescence. 
This  circumstance,  as  well  as  the  sharpness  of  the  edges  above 
mentioned,  shew  the  little  hygrometric  water  in  the  atmosphere  of 
diat  country,  and  the  general  purity  of  the  salt  from  earthy  muriates. 

The  fracture  of  the  salt  is  highly  crystalline,  and  usually  exhibits- 
large  granular  distinct  concretions,  which  give  it  sometimes  the 
appearance  of  a  breccia,  or  of  containing  imbedded  crystals. 

A  perennial  brine  spring  flows  at  the  foot  of  the  great  precipice^ 
and  affords  a  strong  proof  of  the  little  effect  of  water  on  this  very 
compact  salt.  The  aperture  through  which  the  stream  has  issued 
for  many  years,  is  not  wider  externally  than  two  feet,  and  suddenly 
contracts  to  a  few  inches ;  while  the  channel  worn  in  a  solid  floor 
of  salt,  through  which  the  stream  has  long  flowed,  is  not  a  foot  ia 
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depth.  Thii  is  partly  to  be  atoribbd  to  the  water  being  saturated 
Tn^ith  salt ;  but,  during  the  rainy  season^  the  stream  is  miich  aug- 
mented^ and  thus  cannot  be  supposed  so  highly  charged  with  saline 
matter.  Notwithstanding  this,  neither  the  solvent  nor  mechanical 
effects  of  the  spring  seem  to  have  much  effect  on  the  fossil  salt  of 
Cardona.  The  waters  of  this  spring  flow  into  the  Cardonero, 
leaving  in  the  valley  a  thick  scaly  crust  of  salt,  resembling  the  ice 
formed  around  our  brooks  in  similar  situations.  During  the  rainy 
season,  it  is  asserted  that  the  stream  carries  down  such  quantities? 
of  salt  into  the  Cardonero  as  to  kill  the  fish  in  that  river.  This 
assertion  rests  upon  the  authority  of  Bowles,  an  able  naturalist  f 
but  he  undoubtedly  was  led  into  error  when  he  asserted^  that  the 
waters  of  the  Cardonero  at  some  leagues  below  the  mines  yield  no 
trace  of  salt :  from  which  he  inferred,  that  salt  may,  tj^  motion^  be 
converted  into  earthy  matter.  At  Manresa,  which  is  about  twenty 
miles  below  Cardona,  I  tested  the  water  of  the  Cardonero  by  nitrate 
of  silver,  which  indicated  the  presence  of  an  unusually  large  portiotv 
of  muriate  of  soda.  The  taste  of  the  brine  spring  at  Cardona^  is 
intensely  saline ;  and  the  hand  imme^ed  in  it,  on  being  exposed  ta 
the  air,  is  instantly  covered  with  a  film  of  salt*  The  salt  rock  near 
its  spurce  is  most  elegantly  veined  with  delicate  waved  delineations 
of  an  ochre  yellow  colour. 

The  clay  which  covers  the  bed  of  salt  at  Cardona  aild  forms  the 
sides  of  the  valley^  exactly  resembles  the  clay  found  in  the  salt 
district  of  Cheshire,  having  when  dry  some  resemblance  to  shale^ 
but  becoming  plastic  when  moistened.  It  is  remarkably  purej  and 
free  from  intermixture  except  of  salt,  lafge  masses  of  which  are 
^occasionally  imbedded  in  it. 
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No  fibrous  salt  was  to  be  observed  at  Cardona ;  nor  did  I  discoTer 
the  slightest  trace  of  gypsum  in  that  neighbourhood ;  a  remark 
wliich  was  also  made  by  Bowles.  On  the  soil  near  the  town,  a 
small  quantity  of  a  saline  efflorescence  was  however  observed,  which 
had  the  taste  of  sulphate  of  soda ;  but  the  loss  of  the  specimeo  I 
collected,  has  prevented  a  more  accurate  investigation  of  its  pro- 
perties. 

llie  salt  min6  of  Cardona  is  wrought  like  an  open  quarry  with 
pickaxes  and  wedges,  by  which  the  mineral  is  raised  in  consider- 
able tabular  masses.  The  part  at  present  wrought  presents  an 
extensive  horizontal  floor  of  pure  rock  salt ;  the  level  of  which  is  a 
little  lower  than  the  foot  of  the  great  salt  precipice.  An  enormons 
mass  of  the  same  mineral  lies  between  this  precipice  and  the  present 
mine,  the  removal  of  which  will,  in  time,  render  the  appearance  of 
this  interesting  spot  still  more  magnificent ;  for  then  the  vast  front 
of  the  rock  salt  bed  will  at  once  strike  the  eye  from  the  lowest  part 
of  the  mine. 

Like  every  other  public  work  in  Spain,  the  mines  of  Cardona 
are  in  a  languid  state  from  the  effects  of  the  late  war  which  has 
desolated  the  peninsula.  Only  two  labourers  are  at  present  em- 
ployed in  quarrying  the  salt,  and  in  wheeling  it  to  the  receiving 
house.  Over  these,  eight  overseers  are  appointed,  who  do  duty  in 
rotation  j  and  ten  ceniinels  are  continually  stationed  around  the 
mine  lo  defend  it  from  the  depredations  of  the  peasantry.  Several 
clerks  are  employed  in  an  oiRce  built  at  the  entrance  to  the  mine, 
and  the  whole  is  under  the  direction  of  an  htendente  or  Inspector, 
who  wears  the  uniform  of  an  officer  in  the  Spanish  army;  for  the 
mine  is  the  property  of  the  crown,  and  is  most  rigidjy  guarded. 
Notwithstanding  the  rigour  with  which  depredators  are  pun- 
ished, the  peasantry  frequently  attempt  to  deceive  the  vigilance 
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<if  the  guardians  of  the  mine.  Whien  detected,  the  usual  punish* 
ment  for  a  peasant  is,  eren  on  the  first  offence,  two  or  three  years 
Jabour  among  male£u:tors  in  some  of  the  public  works  in  the 
province.  A  soldier  is  however  hm  severely  punished  when  he 
commits  a  similar  transgression ;  he  is  generally  sentenced  to  a  few 
days  solitary  confinement  in  a  dungeon  of  the  castle.  On  asking 
an  overseer  the  reason  of  this  disproportion  in  the  punishment  of 
difierent  offenders,  he  replied,  that  the  soldier's  poverty  was  sup- 
posed to  extenuate  his  crime,  while  the  peasant  of  Catalonia  en- 
joyed comparative  wealth,  and  could  afford  to  purchase  salt  for  the 
consumption  of  his  fsimily.     . 

.  Such  is  the  boldness  of  the  smugglers  and  the  jealousy  of  the 
^government)  that  it  is  dangerous  to  visit  the  mines  without  formal 
leave  from  the  Intendente ;  as  the  centinels  have  orders  to  fire  on 
any  one  seen  loitering  about  them.  ' 

The  workmen  here  receive  considerable  wages,  and  are  all  free 
labourers ;  each  man  receives  daily  twelve  reals  vellon,  which  at  the 
rate  of  exchange  last  year  equals  three  shillings  sterling :  lads  are 
paid  at  the  rate  of  eight  reals,  or  two  shillings ;  and  boys  receive 
six  reals,  or  one  shilling  and  sixpence.*  The  hours  for  work  arc 
from  six  in  the  morning  to  seven  in  the  evening  (in  summer) ;  with 
the  intervals  of  half  an  hour,  between  8  and  9  o'clock,  A.  M.  for 
breakfast,  and  two  hours,  from  twelve  to  two,  for  dinner,  and  its 
usual  sequel  in  Spain,  the  siesta. 

The  produce  of  the  mines  is  pulverized  by  grinding  it  in  mills, 
on  the  exact  construction  ci  our  common  water  mills.     This  ope- 

•  This  iii»y  be  coiMKiered  as  Ub^al  wageg  where  <;be  neceaaariet  of  life,  wilk  ike 
exceptioQ  of  bread,  arc  cheap ;  at  Cardona,  muttoa  and  beef  costs  1  reai  Tell,  per  Vi  oe. 
Bread  of  the  best  quality  costs  1  real  yell,  per  14  oz.  VTiniB  of  the  country  (a  fery' 
good  red  sort)  fo  retailed  at  6  quarloi  per  bottle,  or  aboat  two  ponoe  storHnf . 
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ration  reduces  it  into  an  excellent  culinary  salt  of  a  snowy  whJt^ 
neas.  In  this  slate  it  is  sold  to  the  peasantry  of  the  snrroundiqg 
districts,  at  the  rate  of  thirty  reals  vellon,  or  seven  sh.  six  d.  sterL 
ftr  fanega  of  five  arrobas  of  Catalonia,  which,  equal  116  pounds 
woirdupois. 

As  there  are  no  roads  practicable  for  wheel  carriages  in  this  part 
of  Catalonia,  the  salt  is  carried  from  Cardona  on  mules  or  asses ; 
the  only  beasts  of  burden  that  could  travel  in  safety  the  rugged 
defiles  in  which  this  district  abounds.  It  seems  a  part  of  the  perverse 
policy  of  the  Spanish  government  to  discourage  the  formation  of 
proper  roads,  lest  it  should  facilitate  the  operations  of  the  smuggler. 

It  would  not  be  diflScult  to  connect  Cardona,  by  means  of  a 
•anal,  with  the  ocean  ;  and  thus  the  valuable  produce  of  its  salt 
mines  might  increase  the  revenues  of  the  crown,  and  the  trade  of 
Barcelona.  The  channels  of  the  Cardonero  and  Lobregat  always 
contain  a  large  body  of  water,  and  might  easily  be  rendered  sub- 
servient to  the  purposes  of  inland  navigation.  Besides  augmenting 
the  value  of  the  mines  of  Cardona,  such  a  plan,  by  facilitating  the 
intercourse  with  the  interior  of  this  fine  province,  would  stimulate 
the  exertions  of  a  people  who  only  require  an  equitable  govern- 
ment to  become  highly  industrious. 

It  yet  remains  that  I  o^r  a  few  remarks  on  the  nature  of  the 
country  around  Cardona,  as  materials  for  its  geology. 

Its  general  appearance  is  mountainous.  The  mountains  artf 
abrupt,  but  generally  wooded.  The  vallies  are  narrow,  and, 
where  the  declivities  will  permit  cultivation,  they  produce  abundance 
of  good  grapes  and  some  corn.  In  coming  from  Barcelona,  the 
traveller  leaves,  at  a  small  distance  on  the  left,  the  majestic  Mont- 
serrat ;  and  gradually  approa<Oies  a  mountain  chain  proceding  from 
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1^  northern  extremity,  which  declines  as  it  stretches  towards 
M^tt^sa.  This  chain  consists  of  similar  materials  to  Montserrat  j 
viz.  of  vast  beds  of  farcilite,  composed  of  rounded  masses  of  quartz, 
with  angular  pieces  of  siliceous  slate,  and  fragments  of  clayslate 
united  by  a  basis  containing  calcareous  earth.  The  fragments  of 
this  farcilite  become  smaller  as  we  go  northward,  and  at  last  bear 
a  striking  resemblance  to  coarse  greywack^;  to  which  formation 
I  am  inclined  xo  assign  the  puddingstone  of  Montserrat,  and  the 
chain  of  which  it  forms  a  part.* 

On  descending  the  rugged  mountains  of  puddingstone  into  the 
valley  of  the  Lobregat,  before  coming  to  Manresa,  we  observe 
strata  of  a  bluish  grey  rock  with  interposed  layers  of  a  softer  material 
of  the  same  colour,  which  crumbles  into  sandy  clay  by  exposure  to 
the  weather.  These  strata  have  some  resemblance  to  sandstone-flag ; 
but  an  attentive  consideration  convinced  me  that  they  ought  to  be 
considered  as  stratified  greywacke  approaching  to  greywacke  slate. 
Above  these  we  again  find  the  farcilite,  which  is  the  prevailing  rock 
about  Manresa.  All  the  rocks  hitherto  mentioned  effervesce  slightly 
with  acids ;  a  circumstance  which  connects  them  in  some  measure 
with  the  extensive  limestone  country  to  the  south-west  of  Mont- 
serrat }  and  they  all  shew  a  tendency  to  split  vertically  into  columnar 
masses.  Beyond  Manresa  the  farcilite  occurs  till  the  traveller  crosses 
the  ford  of  the  Cardonero,  when  it  is  succeeded  by  a  limestone  of  a 
dirty  iron  brown  colour,  and  dull,  almost  earthy,  fracture.     Beyond 

*  It  iDiy  not  be  improper  here  to  remark,  that  the  common  descriptioni  of  Montserrat, 
•re  in  leyeral  respects  erroneous.  It  is  not  an  inmkU^d  mauntainy  as  generally  rcpre. 
sented ;  but  is  the  highest  point  of  a  considerable  chain.  Its  insular  appearance,  as  seen 
from  the  high  road  between  Igualada  and  Martorel,  )ias  decei? ed  those  who  hare  nerer 
examined  its  north.eastern  side.  The  (ouckiUmey  mentioned  by  Bowles  and  others,  as 
entering  into  the  composition  of  its  puddingstone,  appears  by  its  fracture  to  be  only  a 
4afk  coloured  common  siliceous  slate. 
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the  village  of  Suria,  a  sandstone,  which  slightly  effervesces  with  acida, 
makes  its  appearance.  This  rock  constitutes  the  sides  of  the  valley 
which  contain  the  fossil  salt. 

The  immediate  vicinity  of  the  salt  mines  shews  no  other  rock  than 
a  yellowish  grey  sandstone  much  charged  with  scales  of  mica. 

We  find  thus  that  the  salt  rock  of  Cardona  is  accompanied  by 
clay  and  sandstone,  like  our  Cheshire  salt  formation.  Limestone 
also  is  found  near  it ;  hut  the  usual  concomitant  gypsum  appears  to 
be  wanting,  as  well  as  foetid  limestone.  The  great  compactness  and 
purity  of  this  salt  merits  examination. 

Though  the  country  around  Cardona  is  mountainous  and  ru^ed, 
it  is  inferior  in  elevation  to  the  districts  between  it  and  the  Mediter- 
ranean ;  as  well  as  to  those  which  bound  it  on  the  north.  Imme- 
diately behind  Cardona  the  mountains  begin  to  ascend  with  increa»- 
ing  boldness  until  tbey  unite  with  the  grand  chain  of  the  Pyrenees. 

I  relinquish  to  others  the  difficult  task  cf  giving  a  probable 
explanation  of  the  formation  of  rock  salt ;  contented  if  my  obser- 
vations on  the  mine  of  Cardona  can  add  any  thing  to  the  mass  of 
facts  which  should  guide  us  in  the  obscure  but  captivating  specu- 
lations pf  geology. 


XIV.    Haeription  of  a  Ne^  On  of  Tctturium. 


By  PROFESSOR  ESMARK, 


OF  CHRISTIANIA^ 


FOREIGN  MEMBER  OF  THE  GEOLOGICAIii  SOCIETY. 


[Read  June  16,  1815.] 

At  occttfs  coarsely  disseminated,  and  crystallized  in  perfect  hex- 
agonal plates  striped  on  the  edges. 

It  has  the  whitish  hue  of  tin. 

Its  fracture  displays  a  perfect  foliation,  but  only  in  one  direction. 

It  has  a  strong  metallic  lustre ;  a  moderate  flexibility ;  consider- 
able softness,  and  feels  heavy. 

Before  the  blowpipe  it  bums  with  the  colour  and  smell  of  tel- 
lurium, and  has  the  same  action  with  acids.  The  precipitate  by 
water  bums  upon  charcoal  like  tellurium;  but  after  its  sublimation 
a  small  metallic  button  remained  of  the  colour  of  silver,  malleable^ 
but  too  minute  for  further  examination;  for  on  account  of  the 
rarity  of  the  substance,  I  could  only  devote  a  single  grain  to  this 
examination  • 

It  is  found  in  the  Orndal  copper  mine,  accompanied  by  copper 
pyrites,  and  a  small  intermixture  of  sulphuret  of  mdybdenum. 
The  mine  is  called  Mosnap,  and  has  been  full  of  water  for  several 
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years.  The  vein  lies  in  mica  slate.  I  met  with  the  same  ore  in 
Hungary,  in  the  collection  of  my  friend  M.  Gerhard,  who  gave 
me  a  specimen  of  it ;  but  as  he  did  not  know  from  what  part  of 
Hungary  it  came,  he  did  not  value  it.  For  this  reason  I  omitted 
taking  notice  of  it  in  the  journal  of  my  travels  through  Hungary 
and  the  Bannat  of  Temeswar. 

It  is  easily  distinguished  from  molybdena,  by  its  colour  and  its 
habitude  before  the  blowpipe. 


XV.    An  Acctmnt  of  the  Swedish  Corundum  from  GcUivara^  in 

Lapland. 

By  C.  T.  SWEDENSTIERNA,  of  Stockholm, 

FOREIGN  MEMBER  OF  THE  GEOLOGICAL  SOCIETY. 
[Read  January,  2lst,  iai4.] 

AN  the  spring  of  1803,  when  examining  a  series  of  iron  ores  from 
Lapland  which  I  had  brought  with  me  to  Paris,  I  was  greatly  sur- 
prized to  find  that  the  porphyry  mortar  employed  in  reducing  one 
of  them  to  fine  powder  was  scratched  and  lost  ks  poli^.  Mr. 
Tennant  having  nearly  at  the  same  time  published  his  discovery  on 
the  identity  of  emery  with  the  sapphire,  I  was  at  first  induced  to  be- 
lieve that  the  said  ore  was  merely  a  kind  of  emery.  Upon  a  fur- 
ther examination  however,  I  found  that  this  ore  was  as  soft  as  any 
other  from  the  same  place,  and  was  chiefly  composed  of  black  and 
red  oxide  of  iron.  These  could  be  separated  by  the  magnet  without 
leaving  any  earthy  residue,  which  would  not  have  been  the  case  with 
emery,  in  which  the  cutting  substance  is  finely  divided  and  inti- 
mately connected  with  the  oxide.  I  afterwards  broke  several  spe- 
cimens of  the  ore,  and  perceived  in  some  of  them  very  hard  crystals 
the  largest  of  which  were  of  the  size  of  small  peas,  and  exhibited 
regular  faces  of  an  oblique  octohedron.  I  at  last  succeeded  in  ex- 
tracting about  half  a  dozen  of  them  oif  a  perfectly  determined  form, 
I  then  no  longer  doubted  of  these  crystals  being  a  variety  of  corun- 
duip,  which  also  was  ascertained  by  my  teacher  in  mineralogy,  M. 
Haiiy^  to  whom  I  presented  the  purest  and  most  perfect  specinaens 
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I  had  got,  and  some  of  which  have  since  obtained  a  plaCe  in  the 
museum  at  Paris,  and  have  been  mentioned  in  the  catalogue  of  Mr. 
Lucaa,  p.  132,  under  the  name  oi  Cor  in  don  Harmopbane  base.  The 
few  remaining  specimens,  being  all  of  an  inferior  quality,  I  gave  to 
ray  mineralogical  friends,  keeping  but  a  single  crystal  for  my  own 
collection,  in  the  hope  that  on  my  return  to  Sweden  I  should  easily 
procure  a  fresh  supply  from  a  large  stoclc  of  Gellivara  iron  ore  in 
my  possession.  In  this  expectation  however  I  have  been  for  the 
last  ten  years  disappointed,  and  it  is  only  within  a  few  days  that  my 
search  has  been  successful  enough  to  furnish  me  with  sufficient  ma^ 
terials  for  a  satisfactory  description  of  this  substance.  The  few  but 
very  excellent  specimens  now  in  my  possession,  and  which  will  per- 
fectly serve  this  purpose,  I  have  been  so  fortunate  as  to  pick  out  of 
several  hundred  pounds  of  Gellivara  iron  ores,  for  which  I  am  in- 
debted to  Bar.  Hermehn,  the  proprietor  of  the  mines.  It  is  rather 
singular  that  with  the  exception  of  the  specimens  I  have  mentioned, 
I  did  not  discover  a  trace  of  corundum  in  the  large  quantity  which 
was  examined.  I  am  led  to  believe  therefore  that  it  is  by  no  means 
common,  or  at  all  events  that  the  mines  which  are  now  worked  do 
not  furnish  it  in  abundance.  The  specimen  which  accompanies  this 
short  memoir,  and  which  I  have  the  honour  to  present  to  the 
Geological  Society,  is  the  best  and  most  complete  among  them  all. 


Oryctognostic  detcriptiott  of  the  GeUtvara  Corundum. 


"When  perfectly  cleared  of  the  grayish  dust  of  the  iron  ore  in 
which  the  crystals  are  imbedded,  their  colour  is  exactly  that  of 
common  French  flint. 

The  only  form  in  which  it  has  hitherto  been  found  is  that  of  an 
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oblique  octohedron,  more  or  less  complete,  from  the  size  of  a  pin's 
lieiid  to  that  of  about  three  lines  across.  Very  often  the  crystals 
are  so  much  compressed  that  they  exhibit  to  the  naked  eye  only 
two  large  faceSy  the  lateral  ones  being  then  almost  imperceptible. 
.Sometimes  the  crystals  are  grouped  two  or  three  together,  and 
striped  parallel  to  the  great  diagonal. 

The  external  lustre  is  accidental,  being  mostly  hid  by  the  fine 
powder  of  the  matrix  covering  the  surface,  but  in  a  fresh  fracture 
the  internal  lustre  is  very  brilliant. 

:  The  cross  fracture  is  uneven,  though  approaching  to  the  laminar. 
The  longitudinal  fracture  is  perfect  laminar,  in  which  direction  it 
also  can  be  easily  divided. 

The*  small  fragments  are  in  general  undetermined^  more  or  less 
pointed,  often  taking  the  form  of  a  rhomboidal  prism,  the  four 
faces  of  which  exhibit  a  specular  gloss.  * 

It  is  senditransparent,  though  not  so  much  as  French  flint. 

Its  hardness  is  the  same  as  that  of  corundum  from  India*' 

It  breaks  easily  in  the  direction  of  the  laminas,  but  in  other  di- 
rections not  without  some  difficulty. 

.    The  specific  gravity  of  two  specimens  was  4,20  and  4.02.* 
'    At  the  blow<^pipe  it  cannot  be  melted,  neither  alone  nor  with 
borax,  &c. 

Its  most  common  and  inAnediate  matrix  is  a  light  grey  coloured 
laminar  iron  ore,  consisting  of  an  intimate  mixture  of  red  and  black 
oxide  of  iron,  without  any  visible  earth.  This  ore  (a  variety  of 
eisenglanz,  Werner,)    which  has  been  mentioned  by  Count  de 

-  ^  The  ipe(diii#iui  were  reiy  imall,  the  one  weighing  only  1.03  gcaiiis  Epglish,  the  other 
0.03  of  n  grain.  They  were  cut  and  polished  In  order  to  free  the  i ubstance  fipm  the  Iron 
ore  with  which  the  crjritate  are  In  general  mixed* 

t  ■ 
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Bournon  ia  the  Philos.  Trana.  1803,  is  often  accompanied  by 
another  coarse  grained,  half  crystallized,  loose,  and  more  magnetic 
ore,  by  red  felspar,  red  and  white  grayish  phosphate  of  lime,  and 
bilvery  coloured  mica.  The  corundum  may  sometimes  be  found  in 
the  last  mentioned  iron  ore,  but  never  in  the  other  substances, 
though  they  often  make  a  great  part  of  the  mass.  Nor  has  it  been 
observed  in  any  other  variety  of  the  GeUivara  iron  ores,  except  in  a 
light  grey  coloured,  fine  grained,  compact  and  very  bard  one,  where 
I  suspect  it  to  be  in  the  same  close  connection  with  the  red  oxide 
of  iron  as  in  the  common  emery,  to  which  it  has  a  great  resem- 
blance. 

Geograpbicai  aad  Gco/cfgitaJ  Raaarks, 

The  mines  of  GeUivara  are  situated  in  Swedish  Lapland,  at 
67°  10'  North  latitude,  about  160  English  miles  nonh-west  of 
Tomeo.  The  mountains  in  which  they  are  wrought  is  almost  in 
the  center  of  a  large  country  comprized  between  the  shore  of  the 
Baltic  and  the  Norwegian  Alps,  240  miles  in  length,  and  between 
the  two  rivers  of  Torneo  and  Luleo,  from  35  to  100  miles  broad. 
The  height  above  the  Baltic  is  not  exactly  determined,  but  may  be 
supposed  about  1200  feet  at  its  highest  point.  It  rises  gently  oa 
the  south  side,  but  is  more  abrupt  on  the  north  and  east.  Tlie 
surrounding  country  is  but  a  few  hundred  feet  lower,  and  a  moun- 
tain called  the  Dundary,  at  a  distance  of  five  or  six  miles  to  the 
east,  is  mui^h  higher.  The  whole  mountain,  which  is  about  2600 
fathoms  in  length  and  from  1000  to  1600  in  breadth,  may  be  con- 
ndered  as  a  laige  deposit  of  iron  ore,  separated  In  standing  layers 
(Stehende  Lager,  Werner)  of  different  thicknesses,  by  a  red  and 
almost  compact  feldspar  mixed  with  several  other  minerals.     This 
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ni&Mf^i  in  a  fine  grained  combinati<m  with  quartz  and  mica,  is 
the  common  tock  of-  the  country,  which  however  is  never  here 
fojund  uncovered.  It  occurs  only  in  detached  blocks  as  well  at  the 
foot  as  at  the  higli^A:  top  of  the  mountain,  which  is  besides  par- 
tially covered  with  a  fine  white  sand  to  a  considerable  depth  j  with 
siliceous  gravel  and  small  blocks  of  amorphous  garnet  with  specks  of 
iron.  Slaty  quartz  is  also  found  in  small  fragments,  but  never 
forming  a  solid  rock. 

The  above  mentioned  layers  of  iron-ore  have  in  all  the  mines  and 
all  over  the  mountain  a  general  direction  from  north-east  to  south- 
west, dipping  about  45"*  to  north-west.  They  very  often  stretch 
several  hundred,  fathoms  in  length,  and  from  two  to  three  hundred 
in  breadth,  merely  covered  by  a  slight  vegetation  of  mosses.  If  we 
exc^  the  red  felspar,  which  at  small  distances  tuns  parallel  ynih 
the  ore  and  sometimes  crosses  its  layers,  the  whole  fdrms  almost  a 
solid  mass  of  iron,  of  a  very  considerable  extent,  and  of  an  unknown 
depth.  In  those  places  where  the  ore  is  of  a  loose  texture  and 
either  coaiiBe  or  fine-grained,  a  large  quantity  elm  in  an  hours  time 
be  dug  up  by  a  spa4e.  The  more  hard  and  compact  magnetic  ores 
break  generally  in  rhombs,  the  angles  of  which  are  about  45"",  or 
equal  to  the  dipping  of  the  layers. 

The  ores,  of  which  I  hope  to  give  a  more  detailed  account  at 
another  time,  form  the  most  complete  series  of  iron  in  different  de* 
grees  of  oxidation,  from  the  almost  black  mitgnetic  ore  to  the  light 
gray  not  the  least  magnetic,  (eisenglanz,  Werner,)  the  true  sub- 
stance of  which  shews  itself  by  its  red  colour  when  rubbed.  The 
greatest  number  of  ores  forming  this  series,  may  probably  be  con- 
sidered as  a  more  or  less  intimate  though  merely  mechanical  com- 
bination, between  the  two  varieties  of  iron  in  its  minimum  and 
maximum  of  oxidation.     The  variety  mentioned  by  Coimt  de 
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Boumon  may  be  taken  perhaps  as  an  instance  of  the  combination 
in  which  the  red  oxide  is  found  in  the  greatest  quantity. 

The  minerals  which  occur  at  Gellivara,  besides  the  corundum,  in 
the  feldspar  separating  the  layers  or  within  them,  are  chiefly  the 
following. 

I.     White  or  grayish  calcareous  spar. 

%     Small  calcareous  crystals. 

3,     Ditto  siliceous  ditto. 

5.  Green  glassy  actinolite,  sometimes  crystallized  in  four-sided 
prisms. 

5.  White  pretty  hard  asbestus. 

6.  White  yellowish  phosphate  of  lime,  nearly  of  the  same  colour 

as  the  corundum,  commonly  imbedded  in  a  black  bludsh 
magnetic  ore,  forming  almost  one  half  of  it,  and  giving 
to  the  whole  mass  a  singular  appearance. 

7.  Red  phosphate  of  lime  of  a  rosy  tint  and  granular  form.     In 

some  of  the  specimens  I  l>rought  with  me  to  Paris,  I 
discovered  some  small  but  very  regular  hexahedral  prisms 
of  this  substance,  which  I  never  met  with  afterwards. 

8.  I  might  also  add  several  varieties  of  quartz  and  mica,  which 

however  mostiy  form  with  the  felspar  either  gneiss  or 
granite. 

P.  S.  Since  writing  the  above  memoir  I  have  again  examined  the 
Gellivara  iron-ore,  and  have  found  amongst  it  some  specimens  of 
true  emery,  ■  — -  •■■■..-    ■• 
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EngimTed  Portrait  of  Deodat  de  Dolomiea. 

Feb.  n.  Model  of  the  Pedestal  of  the  Statue  of  Csar  Peter 
the  Great  id  Petersborgh,  of  the  same  graoite  as 
tfte  statue. 

March  3.  Section  of  Cyfartha  coal  ndae* 

SI.  Sectfon  of  Ghicksgroye  qoany,  Tisbury,  Wiltshire. 

JprU  7.  Horia^nlal  Section  of  the  coal  and  part  of  tin 

limestone  measures  on  the  South-east  side  of  the 

Basia  in  Dean  Forest. 

10..  Eagnmng  of  a  Fossil  found  in  the  cool  strata  near 

Bristol. 
19.  Baa  relief  formed  by  a  tufacaovi  DepoisitMii  in  a. 
iBAttld  froai  Italy. 
Hoy  19.  A  DrawtBg  oC  Vegetable  reaaims^  |if emited  ia  cait» 
cedonj. 
Pattara  of  a^Mineralogical  hammer* 
Jug.   9.  Sketch  of  a  Portrait  of  Professor  Werner. 
Oct.  90.  BBgntTed  Portr^t  of  Professor  Werner. 

Werner's  table  of  Colours  for  Greologieal  Maps. 
Nov.   3.  Pfaui  of  the  Ashton  under  Lyne^  Peak  Forest, 
Huddessfield,  and  Rochdale  Canalt. 
Plan  of  the  Gloucester  and  Berkeley  Nayigable 

Qmal. 
Section  of  t^  Strata  at  Wyken  Colliery  near 
Coyentry. 
Dec    I.  Coloiired  Print  of  the  Cham  Vulgarit. 

1818. 

Jan.    0.  Panoraodc  View  from  the  summit  of  Snowdon. 

Plan  of  the  Mountain  of  Snonrdon* 
Section  on  the  East  side  of  Loam  pit  Idll^  neac. 
Lcwishaur^'  Kent. 


n.  Drawing  of  Pitcaim's  island,  copied  from  an  ori« 
giiial  dboBwingm  the  possession  of  A.  B.  Lamberf|y 

Mwrchl.  Carte  de  la  Priacipaal4  da  Neochuld ;  par  J.  F. 
Ostenrald 
L|.  Corrected  Section  of  Chicksgroye  quarry,  with 
Specimeas. 
A  Tohune  ol  Drawings  of  Fossil  Alcyonia,  with  a 
deseiiptioa  in  manuscript. 
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V.P.  G.  Soc.  Sc 
6.  B.  Greenough,  Esq. 

Memb.  G.  Soc. 
Hon.  Henry  Grey  Bennet, 

V.P.  G.  Soc. 
Henry  Heuland,  Esq. 

Memb.  G.  Soc. 


WiUiam  Dnbois,  Esq. 
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Jfcgr  17.  Two  cgpies  of  the  Ordnance  Map  of  the  Isle  of 

Wigbt. 
tS.  Two  copies  of  the  Ordnance  Map  of  Cornwall.  

m.  Donations  to  the  Cabinet  of  Minerals. 

.  Specimens  from  Cornwall,  and  the  Vertebra  of  a      ReT.  Joha  Rogen. 

Whale  fonnd  in  the  stream  work  of  Penlowan. 
.  Spetimens  from  Battle,  in  Sussex. 


1815. 
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.  Specimens  of  Umcstooe  with  Fossil  shells  from 

Plymouth. 
.  I^atiTe  Iron  from  the  Brazils,  two  specimens. 

Two  Septaria  from  Whitby. 
Two  Specimens  of  Calcareons  incrustation. 
.  Specimens  from  Dudley,  from  Kiunoul,  from  (he 
Pesttuid  hills,  and  from  Salisbury  crugs ;  and 
recent  Shells. 
.  Fo»sii  Organic  remains  from  Maestricht. 

.  Native  Carbonate  of  Copper  from  Chessy, 

.  Specimens  of  Zeolite  from  Ferroe,  of  Derbyshire 
spar,  and  of  Slate  from  Ingletoii,  Yorkshire. 

.  Miscellaneous  specimens  from  the  Giant's  Cause- 
way, Carlisle,  &c. 

>.  Fossils  from  the  Green  sand  near  W.inninster,  and 
other  Fossil  Organic  remains. 

!■  Fossil  Organic  remains  from  Clungnnford,  Shrop- 
shire. 
i.  Fosul  shells  from  France  and  Italy. 

Cast  from  a  Crystal  of  Blue  Topaz,  weighing  ISoi. 
found  in  the  mountains  of  Mar,  Abrrdeenshirv. 
Specimens  of  Tremolite  and  Sahlife  from  Glen  Tilt. 
1.  Fossil  Fistulana  from  the  Coral  rag,  Calite. 

Slag  from  a  furnace. 

Specimens  from  St.  Helena. 

!.  Fossil  teeth  and  part  of  a  Crocodile's  jaw,  from 
Stenesfield. 
Fossil  madrepor*. 

Pebbli  &om  Aatigaa. 
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Ret.  Mr.  Hannah,  junr. 

Right  Hon.  Lord  Dandas, 
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Feb,  1?«  FosaU  Ofganic  remains  and  Specimens  of  strajta 
from  tbe  commune  de  Haut  Goulain,  France. 
89.  Specimens  from  Tino  in  the  Archipelago. 

Twenty-one  Specimens  of  simple  minerals. 

Specimens  from  a  chalk-pit  at  Reach^  near  Cam- 
bridge. 
March  3.  Specimens  from  France. 

Specimens  from  Somersetshire. 

17.  Folsil  toofh  of  a  Crocodile  from  Stonesfield. 

Greode  from  Oakhampton. 

Subcarburet  of  iron,  Mawnan  glebe. 
Fossil  shell  from  Maestricht. 

Crystallized  slags  from  a  fomace. 

21.  Specimens  from  Reading. 

Specimen  of  the  Elephant  bed,  Brentford. 
Spedmens  of  English  strata. 

.  Fossil  Organic  remains  from  Weymouth. 
Fossil  shells  from  Stifford  in  Essex. 
Specimens  from  the  neighbonrhood  of  Dufton. 

JprU  7.  Recent  shells. 

Organic  remains  from  Reach,  the  Isle  of  Ely,  and 
Wilham. 
10.  Specimen  of  coal  from  Jami^pe,  of  chalk  from  the 

canal  of  St.  Quehtin. 
12.  Fo^il  patellae  from  Minchin  Hampton. 

17.  Specimen  of  Mountain  limestone,  three  miles  from 

Newport,  Gloucestershire. 
21.  Specimens  of  strata  and  Organic  remains  from 

France. 
27.  Specimens  of  English  and  Scottish  strata. 

3fajf    1.  Specimens  of  English  strata. 

Aloyonite  in  Calcedony. 

5.  Freshwater  shells  from  a  graTcKpit  in  Motrfields. 

Specimens  of  Calcedony  from 

Oiganic  re  mains  and  Salphat  of  Strontian^    , 
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Samuel  Turner,  Esq. 
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Miss  Benett. 
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Miss  Benett. 


Rey.  Wmiam  Buckland> 
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Professor  Hailstone, 
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Knight  Spencer,  Esq. 

Henry  Warburton,  Esq. 
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J.  E.  Tyler,  Esq. 

Memb.  6.  Soc. 
£.  W.  Rundel?,  Esq. 

Memb.  G;  Soc* 
G.  B.  Greenough,  Esq» 

Memb.  G.  Soc. 
G.  B.  Greenough,  Esq. 
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Right  Hon.  Earl  Compton,. 
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1816.  DONATIONS. 

J(M*    6.  SpeciBMms  of  Coke. 

Specimens  of  PWic  Clay  fron  ReMiiBg. 
Specimens  of  Plastic  Clay  from  the  Weald  of  Swsei;* 

12.  Specimens  in  illustration  of  Mr.  Bogg's  paper  on 

the  Strata  of  Uncolnshire. 
Specimens  of  Clay  from  Walton,  crackiDg  into 

prisms. 
18.  Specimens  of  Natiye  arsenical  Antimony. 

Feb.    7.  Clay  frbm  Reading. 

12.  Two  Specimens  of  Prehnite  Koupholite,  from  the 
Aigniile  du  goute. 
Specimens  of  Selenite  from  the  Glaise  at  Ponton, 
near  Paris. 
26.  Specimen  of  Granite  and  Mica-slate  from  Glen 
Tilt. 
March  1.  Specimen  of  Stone  found  in  the  neighbourhood  of 
Paris,  and  used  in  that  city  for  filtrating  water. 
Fossil  Shells  from  Grignion. 

15.  Speeimens  from  Litchfield. 

Fossil  Alcyonia  from  Warminster. 
Jprtl  2.  Crystallized  Phosphate  of  Iron  from  Cornwall. 

Fossil  Shells  from  Blackdown. 

5.  Recent  Shells. 

Specimen  of  Pechblende. 

15.  Fragments  of  Belemnites  from  the  Chalk-pits  at 
Norwich,  and  pieces  of  Gravel  from  Hertford. 

Specimen  of  a  vein  of  Blende  in  the  slate  near 
North  Shields,  and  Specimens  of  burnt  Shale. 

Two  Specimens  of  Entomolites,  Specimen  of  the 
Porodragus  of  Montfort,  three  uniyalve  Fossil 
Shells  from  Highgate,  and  Specimens  of  Septaria 
from  ditto. 

Specimens  of  compact  Carbonate  of  Lime  and  Mag- 
nesia from  the  Meissner  in  Hessia,  and  of  Sid- 
phate  of  Strontian  from  Minden,  Hanoyer. 

Specimen  of  Fossil  wood  in  Calcareous  Tock,  from 
Stretton  on  Dnnsmore,  Warwick. 
Majf    1.  A  scarce  variety  of  the  Lyas  near  Lyme. 

4.  Wood  tin  in  the  matrix,  from  Trethnrgy  moor, 
near  St  Anstle,  Cornwall. 
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Rey.  William  Buckland, 
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Plymoudi  Limestone  with  Organic  remains. 
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Baryies,  Sulphate  of.  Vein  of,  in  the  limestone  of  Cannington 

Park                .........  365 

Basalt^  stratified,  enormous  mass  covering  secondary  strata  in 

the  North  of  Ireland 129 

■■       Extent  of  the  area  of,  in  the  North  of  Ireland             .  179 
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'        Columnar,  in  the  North  of  Ireland,  described              .  181 

Mr.  Conybeare's  arguments  in  favor  of  its  igneous  origin  208 
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Basaltic  Dj/kes^  effect  produced  by  their  traversing  chalk  in 

the  North  of  Ireland 172 
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Caves,  numerous  in  the  cliffs  of  secondary  strata  at  Loch  Slapir., 
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of  the  Red  hills  in  Sky  more  rapid  than  the 

Cuchullin                 ,         •         *         .         •         ..         .  14 

Denudation,  of  Strata  in  the  North  of  Ireland       .         .  129 — 132 

Derry,  Description  of  the  Sections  presented  by  the  Coast  of  106 

Dykes,  in  the  North  of  Ireland;  Dr.  Berger  oa       .         .        .  228 

— their  direction  generally  parallel.         .         .         .         •  224 

—  cut  through  metallic  veins           .         •         •         .         .  931 

—  Rocks  of  which  they  are  composed      •         •        i^        •  228 

Minerals  found  imbedded  in       .         .         •         .         .  %i9 

-— of  Monte  Somma  in  Italy,  describied            •         .         •  233 

Slevations,  of  places  in  the  North  of  Ireland>  by  Dr.  Sergbr  217 

Epidote,  found  in  Sky            .         .         .        .         *         •         .  91 

£suARK  Profbssob>  Description  of  a  new  Ore  of  Tellurium     t  413 
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Flcelz  rocks,  in  the  North  of  Ireland,  described 
Flinlt/  sinle,  containing  Ammonites  at  Portrush 

covered  by  Trap  in  Sky 

Fossil  remains,  of  the  Green  sandstone  of  Ireland 

of  the  Chalk  of  Ireland 

Foy,  nioutitiiin,  near  Carlingford,  chiefly  composed  of  Primi- 
tive Trap  ...... 
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Garsven,  mountain  in  Sky,  durable  nature  of  . 

its  base  composed  of  Red  sandstone 

ill  Sky  composed  of  large  grained  Greenstone 

Geotogt/y  may  be  of  service  to  agriculture 
Gillan,  in  Sky,  order  of  the  beds  at         .         .         . 
Gtarnich  mountain,  in  Sky,  consists  of  Syetiitic  rock  and  Clink- 
stone   14 

affects  the  magnetic  needle        ...  95 

Glen  Tilt.   A  Geological  Description  of,  by  Dr.  Mac  Culloch  259 

connection  of  its  granite  with  that  of  the  Grampian 

hills  309 

General  Geological  Description  of  .         .         .         311 

Granite^  the  prevailing  constituent  of  the  Mourne  mountains  122 — 134 

. —    and  Sycnitic  granite  are  geologically  the  same  rock     .         227 

■    ■    —    circumstances  attending  its  contact  with  the  stratified 

rocks  in  Glen  Tilt  318 

found  in  the  Southwestern  part  of  Somersetshire      .         348 

veins,  passing  through  Schist  and  Limestone  in  Glen  Tilt      S68 

Gbaydon,  The  Rev.  George,  on  the  Dykes  of  Monte  Somma 

in  Italy 

Green  sand,  underlying  the  Chalk  in  the  North  of  Ireland 

reposes  immediately  on  Lias  m  the  North  of  Ireland 


Greenstone,  occurs  in  Sky 

its  characters  there 

occurs  in  the  North  of  Ireland 

-■  --  ■■  ■■     of  the  North  of  Ireland,  described 

Vein  of  in  Glen  Tilt 

•  '"  •     .1     forphyry,  occurs  in  Sky 
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Greenstone  slater  occurs  in  the  Mourne  mountains  in  the  North 

of  Ireland                 142 

Gregor,  The  Rev.  W.  On  the  Tremolite  of  Cornwall        .         .  899 
Grofstoney  occurs  in  the  North  of  Ireland         ....  186 
Greyxvacke,  and  Grej/uacke  slate^  in  the  North  of  Ireland,  des- 
cribed            •  146 

' — of  Somersetshire,  described,  by  Mr.  Hornbr           .  345 

Gypsum,  contained  in  large  quantities  in  the  red  sandstone  near 

Watchet          • 875 

Hailstone,  The  Rev.  J.   Woodwardian  Professor,  &c.  on  the 

Geology  of  Cambridgeshire              243 

Hornblende^  crystallized  in  Sky                 59 

,  found  in  the  granite  of  the  Mourne 

mountains 135 

with  Mica  occurs  in  the  North  of  Ireland             •  143 

slate,  in  the  North  of  Ireland,  described      •         .  140 

rock,  in  the  North  of  Ireland,  described       .         .  140 


Horner,  Leonard,  Esq.  F.  R.S.     Sketch  of  the  Geology  of  the 

South-Western  part  of  Somersetshire       •         •         .         .         338 
Hypersthene,  found  in  Sky  .        •         .        •         .  66—93 

— — —   in  Aberdeenshire       •        »        •        ^        .        .  93 

Ichthyophthalmite,  found  at  Dun  vegan  in  Sky  .        •        •  90 

Induration,  of  Mineral  substances  after  taking  them  from  their 

beds 386 

Ireland,  Geological  Sections  of  the  Coasts  of  Antrim  and  Derry, 

described 196 

— —  The  Rev.  W.  Conybeare  on  the  Geological  Features  of 

the  North  Eastern  Counties  of  .         .         .         .         131 
Dr.  Berger  on  the  Geological  Features  of  the  North 

Eastern  Counties  of  .         .        .        •         .        •         131 

and  Scotland,  similarity  in  the  Structure  of  part  of    133 — 134 

135—131 
Junction^  remarkable  one  at  Glen  Tilt  ....        374 


Kcnhaan  cliffs,  on  ihe  Coast  of  Antrim,  dcucribcd 
Ktflc  ric'h,  Dislrict  in  Sky,  consists  of  Quart;',  rock 

.Nroiiiilaiii  above,  composed  of  dark  bkie  Quartz  roc! 
LaumonUCt  fnuiid  in  Sky 


Lias.    See  Lifm. 

Hmcsione,  brd  ofcompacl,  containing  shells,  included  between 
beds  of  Quarlz  rock  near  Gitlan  in  Sky 
and   Sandstone    alternating   with  Mica   slate    near 

Borrcrcg  in  Sky  

its  position  and  characters  in  Sky 
rcposei  on  Syenite  at  Kilbride  in  Sky 

alternating  with  shell  IJmestone  near  Borrereg 

its  characters  when  in  contact  with  Sveniie  in  Skv 

ilfi  contact  with  Trap  at  Loch  Eishnrl  in  Sky 

■    primilive,  in  the  North  of  Ireland,  described 

— —  a  subordinate  member  of  the  mica  slat^ 

formation  in  the  North  of  Ireland 

iransilion,  in  the  North  of  Ireland,  desrrilicd 

alternates  with  Transition  trap  and  Grey 

wacke  ^late,  in  the  North  of  Ireland 

Flxtz,  associated  with  the  Coal  formation, 

North  of  Ireland,  described 

aboiinding  in  veins  of  Granite,  in  Glen  Tilt 

Jibrous,  found  in  Glen  Tilt 

of  Glen  Tilt,  described  .... 

containing  Madrepores,  interstratilicd  with  slate. 

Somersetshire 

— Beds  of,  enveloped  in  slate,  in  Somersetshire 

Qftarriex,  in  the  South  Western  part  of  Somerset- 
shire, described 

near  Halsey  cpoes,  described 

— •    large  Vein  of,  in  the  conglomerate  of  Somersetshire 

—    of  Cannington  Park,  described 

Columnar  distinct  concretions  in,  in  Somersetshire 

of  Somersetshire,  Organic  remains  in 

Lincolnshire  Wolds,  Mr.  Bogg's  Sketch  of  the  Geology  of 
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Londonderry,  Primitive  mountain  chain  ot  detJCribcd 
I^s  limestone^  in  the  North  of  Ireland^  described 
"^-^--^  formation^  in  the  North  of  Ireland,  described 

of  the  South  Western  part  of  Somersetshire,  described 

its  junction  with  the  red  sandstone  in  Somersetshire 

>  .  ■     its  most  western  point  in  England  is  East  Lynch      • 
Lydian  stone,  found  at  Duntulm  in  Sky 


Mac  Culloch,  John,  M.D.     Sketch  of  the  Mineralogy  of  Sky 

» 

A  Geological  Description  of  Glen 


■kiMMita 


i.  lit  •'•  •  •  •  •  •  •  • 

Magnet,  Various  rocks  in  Glen  Tilt  aflFecting  thcf 

MarblCj    at  Strath  in  Sky,  described  .         •  • 

Observations  on  various  sorts  of  Statustry 

■  of  Sky  varying  in  hardness  from  the  Trap  veins  tra 

versing  it         ••••••  • 

—     of  Glen  THt,  described  .         .         •  . 
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Marie,  Remarkable  bed  of,  in  the  Green  Sandstone  of  London 
derry  ........ 

—' containing  land  shells  in  Glen  Tilt  .         . 

Mesott/pe,  found  in  various  states  in  Sky  .         .         . 

Mica  slate,  one  of  the  oldest  rocks  in  Sky       . 

and  Quartz  rock  geiierially  ahefnating 

i»  situation  in  Sky 

found  passing  into  Clay  shte.  Talc  slate,  and'  Chlorite 

slate,  in  Sky         ...... 

-^->— — ^    contact  with  other  stratified  rocks  at  Loch  Eishort 

•     Numerous  Trap  veins  in,  in  Sky 

■  very  generally  distributed  over  the  North  of  Ireland 

Moume  Mountaita,  m  Irefand;  descrrbed  .        .        122- 

Midatioe,  the  name  given  in  Ireland  to  the  Green  sand' 
Mwloch  Bay,  on  the  Coast  of  Antrim,  described  .        . 

Ifommclaiure.    Dr.  Mac  CutnocH's  Observations  on  that  of 
certain  rocks 
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Organic  remains,  abundant  in  Barbadoes         ....  237 

■  of  ihe  Chalk  in  Cambridgeshire             .          .  250 

■  of  the  Limestone  of  Somersetshire        .         .  369 

Pearhtotu  porphj/ry,  occurs  in  the  Basalt  district  of  the  North 

of  Ireland 190 

Pecherz,  found  in  Cornwall              113 

Phillips,  Mr.  W.     On  the  Oxyd  of  Uranium  the  production  of 

Cornwall         .........  112 

Finite,  found  in  porphyry  near  Glen  Tilt         ....  308 

PUvh&ione,  of  a  singular  character  found  in  Sky       ...  94 

porphyry,  occurs  in  the  basalt  district  of  the  North 

of  Ireland Jj)0 

Porphyry,  in  (he  North  of  Ireland,  described          ...  143 

• occurs  in  the  basaltic  area  of  the  North  of  Ireland  189 

singular  variety  of,  found  in  Glen  Fernat       .         .  3J0 

Prelijiite,  occurs  in  trap  veins  in  Sky               ....  80 

QftatUock  hills,  in  Somerselshire,  described               .         .         .  339 

Quni'/z  rock,  one  of  the  oldest  rocks  in  Sky               ...  28 

and  Mica  slate  generally  found  alternating           .  88 

• appears  to  have  been  stratified  in  Sky           .         .  30 

• ' —  numerous  Trap  veins  in,  in  Sky            .         .          •  30 

in  contact  with  and  conformable  to  beds  of  red 

sandstone,  at  Ord,  in  Sky             ....  30 

Limestone  with  shells  between  beds  of          .         .  31 

' Limestone  and  red  sandstone  alternating  with      .  31 

contact  of  other  stratified  rocks   with,   at  Loch 

Eishort,  In  Sky             31 

_ dark  blue  stratified  with  beds  of  clayslatc              .  32 

superimposed  on  the  granite  in  Olen  Tilt.            .  303 

passing  into  granite  in  Glen  Tilt     "    ■*■(    ,•  ,•.        .  S93 

ifa/ Wffs,  in  Sky,  described  14— G8 

Red  marie,  in  Ihe  North  of  Ireland,  described                   .          .  131 

Bed  sandstone,  its  position,  in  Sky 34 
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M^  sandstone,  alternates  with  sehisti.  at  Loch  Eishort  in  Sky  35 

— — interstratified  with  bedd.  of  $chi^>  in  Sky          ,  36 

^'            in  Sky  lie  between  lioieatooe  a^d  quartz  rock  31 

— • ' its  characters 37 

■ in  the  North  of  Ireland,  described           ,         .  149 

altematittg  with  greywacke^  at  Scabrabill        •  14.9 
thickness  of  the  formation   of,  at  Strangford 

Lough             •         .         ,         •         .         ,         ,  150 

of  Minehead,  described           •         •         .         .  557 

■  '■  *          inarly^  near  Wotloa  Courtney,  described         •  359 

ii'    "«  argiUttecovs^  in  SoiQer^tehirea  described          .  3QS 

Sahliie,  found  in  Glen  Tilt               «         .      ^        .         .        .  SS» 

Soft  minesj  of  Cardona  in  Spain,  J}r.  Traill's  Ohservatiou  on  the  404 

Sandstoncj  upper  bed  of,  in  Sky              ^        .        .        ^        .  46 

i"                 remarkable  disposition  of  the  strata  of^  in  Sky         •  47. 

■  ■             Flattz  formations  in  the  North  of  Ireland,  described  160 
Green,  in  the  North  of  Ireland^  described       •        •  167 

' of  Ireland,  fossils  of             «         »         •         •  169 

-^ Red.     See  Red  sandstone. 

Scavigj  Lochy  Description  of         ;         .         .         ♦         .         .  %3> 
Schtefer  spar,  sometimes  found  in  the  calcareous  beds  in  Glen 

Tilt         .         .         . 288. 

Schist,  of  Glen  Tilt,  described 30& 

— —  singular  variety  of,  found  in  Ben  Gloc         .         «         .  30a 

Section^  remarkable  one  shewn,  in  the  valley  of  the  Tilt           .  277 

Serpentine,  noble,  commonly  mixed  with  the  marbles  of  Scotland  2&3 

Seymour,  Lord  Wkbb.  .    Description  of  a  Clinometer        ,         .  385 

Shale,  its  thickness  in  the  Lincolnshire  Wolda          *         •         •  395 

Shell  marlcj  bed  of,  in  Glen  Tilt             •         •         ^        •         •  31$ 
Skxy,  Josem^  M.D.' Physician  to  the  Forces.     Reoiarks  upon 
the  Stracture  of  Barbadoesi»  a9  connected  with  s|)eGimens 

of  its  rocks        .       .         •         .         ,         .         •         ^         .  236 

S^i  Dr.. Mac  Cullqch's  Sketch  of  the  Miaeralo|;y  of     .        .  ^ 

generafl  geographical  description  of       ,        •        .        ;  4 

til  !■■    great  Northern  division  consists  of  tn^           •        •      .  •  8 
Vol.  III.                                        S  K 
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Sky,   description  of  the  rock  districts  of  .         .         . 

small  quantity  of  alluvial  land  in  , 

— —  description  of  the  Coasts  of  .         •        .         . 

-'         remarkable  slide  of  the  cliff  in       .         .         .         • 

detailed  description  of  the  rocks  of        .         .         . 

Marble  limestone  alternating  with  shell  limestone  reposing 

on  syenite  in 

account  of  the  mineral  substances  in       .         .         . 

junction  of  trap  and  shale  in  .... 

■     description  of  the  marbles  at  Strath  in 
Slate,  interstratified  with  limestone  containing  madrepores^  in 

Somersetshire 

Sleat  district  in  Sky,  consists  of  mica  slate 

Slide,  remarkable  one  of  the  cliffy  in  Sky 

— —  of  the  hill  in  Strathaird  in  Sky  .         ^ 

in  the  conglomerate^  at  Mount  Radford 

— —  numerous  on  the  coast  of  Somersetshire 

Somersetshire^  Lbonard  Horner,  Esq.  Sketch  of  the  Geology  of 

Sphene,  found  in  the  granite  of  Glen  Tilt 

Stalactites,  abundant  in  a  cave  in  Sky 

Steatite^  occurs  in  the  trap  in  Sky  .... 

mixed  with  the  marble  of  Glen  Tilt 

Stilbitet  abundant  in  Sky        .        .        .        . 

Storr,  in  Sky,  Zeolites  abundant  in  the  trap  at 

Strath,  district  in  Sky^  lies  on  a  bed  of  limestone  . 

■    ■       Description  of '   • 

Strathaird^  in  Sky>  situation  of  the  district  so  called 

>'    almost  entirely  composed  of  secondary  strata 

■    remarkable  trap  veins  at       ...        . 

Stratified  rocks,  in  Sky,  description  of  ... 

■  their  contact  with  quartz  rock  and  mica  slate 
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Strontian,  sulphate  qf,  found  crystallized  in  the  sepu  of 

stone  masses^  in  Somersetshire         .  ■       .        .        .        • 
SvJnnarine  forest,  on  the  coast  of  Somersetshire 
SwBjDBNSTiERNA,  C.  T.    An  accouDt  of  the  Swedish  Coruodum 
from  Gellivara,  in  Lapland  
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Syenite  in  Sky  supporting  and  mixed  with  limestone 
in  Sky^  described       •         •         .         •         • 
its  tendency  to  decompose  .         4 

in  contact  with  marble  limestone,  in  Sky 
in  Sky  of  later  formation  than  the  limestone 
in  the  North  of  Ireland,  described 
—  distinguished  from  syenitic  granite,  by  Dr.  Mac  Culloch 

Stfcnitic  granite,  and  granite,  their  Geological  identity  . 

Talc  slate,  mica  slate  passing  into,  in  Sky       •         • 
Talisker,  in  Sky,  abounds  in  zeolites       ..... 
Tellurium,  Professor  Esmark's  Description  of  a  new  Ore  of     • 
Titanium,  Oxide  of,  found  in  Scotland  .... 

Traill,  Thomas  Stewart,  M.D.  Observations  on  the  Salt  Mines 

of  Cardona,  made  during  a  tour  in  Spain  in  the  summer 

of  1814  •         •         •      .  •         •         • 

Transition  rocks,  in  the  North  of  Ireland,  described 
Trap,  forms  the  great  Northern  division  of  Sky 
— —  decompqsed,  forms,  fertile  soil. 

veins  in  the  secondary  strata  at  Loch  Slapin^  in 

washed  away  .••..• 

-  vein  in  a  cave,  in  Sky 
'    •       general  account  of,  in  Sky 

stratified  detached  masses  of,  in  Sky 

— ' —  varieties  of,  in  Sky 

rarely  columnar,  in  Sky         .         .         ,         . 

veir^s  in  Sky,  account  of         . 

— — two  sets  of  


Sky 


effect  of  the  junction  of  the,  on  the  shale  in  Sky 
Mr.  Aikin's  Observations  on  a  bed  of,  at  Birch  Hill  colliery 
primitive,  in  the  North  of  Ireland,  described 
— -^— —  consists  almost  entirely  of  hornblende 
transition^  in  the  North  of  Ireland,  described 
Flcetz,  bed  of,  lying  in  conformable  position  between  the 
strata  of  sand  in  the  coal  formation  of  Ballycastle 
*—  Ibrmation  in  the  North  of  Irehlnd,  described 
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Trap  tuff",  ill  Sky 

TVcnwlilf,  found  alnindanily  in  the  marble  of  Glen  Tilt 

■ peculiar  granular  variety  found  in  Glea  Tilt 

• of  Cornwall,     The  Ret.  W.  Gregor  on     ""'-   . 

Vraniuvu     Mr.  W.  Phillips  on  the  OxyA  of,  of  Cornwall 

Vetns  of  trap,  in  Sky  

—  two  sels  of  diflerent  ag«s         v  '  ■  ■•"' '    ..   ' 

of  clinkstone,  in  Sky  ..,,•• 

frequency  of,  at  Strathaird  in  Sky  .1  ^/^'^  V^"'  O^"'* 

Vein,  of  greeiwlonci  in  Glen  Tilt  .         .       ■  . 

•  ■       large  limestone,  in  the  conglomerate  of  Somersetshire 
■*-■      of  sulphate  of  barytes,  in  the  limestone  of  CanningW»P-4rk  ■ 

■     M.II.T   „M 

Wacke,  tails  of,  contained  in  a  calcareous  vein  in  chalk'""'' 

-  '    "   ■     interstTalified  with  chalk  in  a  conformable  position' 

— ^ of  the  North  of  Ireland,  described 

Welis,  in  -the  chalk  of  the  Liiicolshire  Wolds  coramunkate  \tilh 

the  sea      - '^M  .l»'-'«tKl"i'^  393 

Whin  dt/ke/f>  of  Fairhead,  described         .         .     '^K  ^Hi ."'  '  .■  905 

Wood  Coal,  occurs  in  the  North  of  Ireland      •■       .  '.     V         .  188 

\H  ni  (T 

Zeolites,  abundant  in  the  trap,  in  Sky     •■-''■  f '•■  ■    ''i"       .         .  10 

-—^—   resist  decomposition  for  a  long  time            ...  10 

found  in  great  quantities  in  the  Slorr,  in  Sky             .  16 

abundant  in  the  amygdaloidal  (rap,  in  Sky         .  58 — 188 

descri^ption  of  the,  in  Sky          .....  8* 

— ^^   cubic,  found  in  the  North  of  Ireland          .        .        .  !88- 
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EXPLANATION  OF  THE  PLATES. 


PLATE    1. 

Map  of  Sky. 

PLATE    2. 

Fig.  ].  Shows  the  marble  limestone  of  Kilbride  incumbent  on  the  syenite,  and 

succeeded  by  alternations  of  shell  limestone  and  schist. 
Fig.  3.  Shows  the  alternation  of  marble  limestone  and  shell  limestone  at  Borrereg. 
Fig.  3.  Shows  bedsof  Lydian  stone  covered  bj  trap :  at  Duntulm. 

PLATE    3. 

Fig*  L  Illustrates  the  variation  of  the  compass  on  Ae  summit  of  Glamich. 
Fig.  2  &  3.  Sliow  how  a  mass  of  trap  overspreading  a  series  of  flat  strata  might 

by  the  casual  wearing  away  of  parts,  give  the  appearance  of  having  been 

4epo6ited  at  different  eras. 

PLATE    4. 

Fig.  1.  Shows  the  manner  in  which  the  sandstone  of  Strathaird  is  stratified. 
Fig.  2.  A  compound  trap  vein  at  Stnithaird. 

Fig*  3.  Horizontal  strata  of  sandstone  intersected  by  trap  veins :  at  Strathaird. 
Fig.  4.  A  diagram  shewing  the  supposed  geological  structure  of  Sky. 

P  L  A  T  E  S     5,  6,  7. 

Crystals  of  Uranite  from  Cornwall. 

PLATE    8. 

Greological  map  of  the  N.  £.  of  Ireland. 

PLATE    9. 

Shows  the  geological  connexion  between  the  W.  of  Scotland  and  tiie  N.  E.  of 
Ireland. 


EXPLANATION  OF  THE  PLATES. 

IMi  A  T  E  S     10,  10". 
SectiDiini  views  along  the  N.  E.  cojist  of  Ireland. 

PLATE    11. 

Sectional  views  of  Kenbuati  bond  and  bav,  on  a  larger  scale  than  in  the  romier 
plate. 

PLATE    12- 

Ground  plan  and  section  of  Birch-hill  colliery,  near  Walsall,  .Staffordshire. 

PLATE    1.^, 

Map  of  Glen  Tilt. 
The  Map  exhibits  the  ^neral  appearance  of  the  rocks  which  are  visible  at  the 
eur&ce.  These  are  distinguislted  by  colours,  of  which  an  explaoatioa  is 
given  in  the  niar<;iM.  I  may  remark  that  the  same  colours  arc  used  to 
represent  the  same  substancea  throughout  the  whole  of  the  plates  belong- 
ing to  this  paper. 

The  Map  does  not  pretend  to  give  every  rock  which  comes  to  (he  sur- 
face, since  the  spaces  which  many  of  thera  occupy  are  so  small  as  to  have 
rendered  such  a  detail  impracticable.  I  have  omitted  particularly  many 
of  the  small  masses  of  quartz  rock  which  are  visible  on  the  granite,  as  they 
would,  instead  of  elucidating,  have  obscured  the  explanation  which  this 
map  is  designed  to  give.  The  southern  side  being  of  a  more  simple  con- 
struction admitted  of  a  more  real  detail,  yet  in  this  aho  I  have  not  pre- 
tended to  lay  down  the  perpetual  and  often  minute  alternations  of  the 
schistose  rocks  with  the  limeslooe,  since  there  would  not  have  been  room 
for  this  purpose :  1  have  contented  myself  with  indicating  them  in  a  ge- 
neral (vay. 

In  the  method  used  in  colouring,  I  have  defined  each  colour  in  those 
places  where  the  rocks  themselves  are  visibly  defined.  Where  these 
boundaries  are  uncertain  from  the  covering  of  soil  or  other  causes,  the 
colours  are  undefined.  The  uncoloured  parts  which  lie  near  the  river  are 
intended  to  represent  the  alluvial  matter,  although  there  is  little  doubt 
that  the  junction  of  the  limestone  and  the  granite  exists  below  it.  I  have 
detailed  as  well  as  I  could  the  several  points  where  that  junction  b  actually 
visible :  greater  accuracy  would  have  been  impracticable  on  the  map  which 
1  was  obliged  to  make  use  of,  with  which  my  own  measurementfi  wore  often 
at  variance.  But  it  is  a  matter  of  no  moment  for  the  purposes  of  this  paper, 
since  its  object  will  be  equally  accomplished  whether  there  are  twelve  or 
thirteen  junctions  visible,  or  whether  Forest  lodge  is  three  or  four  milee 
from  Gow'a  bridge.  I  have  only  marked  one  or  two  masses  of  porphyry^ 
a«  a  knowledge  of  their  places  was  of  up  moment. 


EXPLANATION  OF  THE  PLATES. 
PLATE    14. 

Tl^ftnd  the  six  following  plates  are  intended  to  represent  some  oF  the  most 
remarkable  circumstances  which  attend  the  junctions  of  the  granite  with 
the  stratified  rocks.  They  consist  of  the  most  interesting  portions,  and  of 
those  which  appeared  to  be  the  best  calculated  for  explaining  the  different 
appearances  which  are  to  be  seen  at  these  points.  With  regard  to  the 
method  used  in  sketching  them,  1  must  add  that  they  are  only  eye  views. 
Since  the  greater  number  of  them  are  represented  as  if  drawn  from  a  point 
at  right  angles  to  the  horizon,  when  they  were  necessarily  taken  at  an 
angle  often  fiir  lesis  than  this,  it  is  plain  that  they  will  transgress  the  law9 
of  perspective.  But  this  will  produce  no  alteration  in  the  view  they  give 
of  the  geological  facts,  however  it  may  derange  their  graphic  accuracy. 
i  have  detailed  the  portions,  most  frequently,  as  if  they  had  been  detached, 
although  they  form  in  fact  parts  of  continuous  rocks.  It  is  plain,  when 
the  magnitude  of  the  objects  represented,  often  extending  to  40  or  50  feet, 
together  with  the  minuteness  of  the  fractures  which  they  exhibit,  often 
•descending  to  the  tenth  of  an  inch,  is  considered,  that  drawings  on  so  small 
a  scale  could  not  be  expected  to  give  an  accurate  detail  of  all  the  points  in 
«uck  a  space.  The  leading  features  liowever  have  been  marked  with  as 
«  tnuch  accuracy  as  the  nature  of  the  subject  admitted,  ai^d  whatever  omissions 
or  alterations  may  have  been  made,  no  liberties  have  been  taken  which 
could  in  any  respect  misrepresent  the  facts  described  in  the  paper  and 
visible  in  the  places  noted.     . 

At  the  upper  end  T)f  this  fissure  the  granite  appears  to  alternate  with  the 
schist.  Tracing  it  further  the  true  nature  of  the  mixture  is  evident.  The 
portion  was  selected  to  show  a  fact  which  has  been  mistaken  for  an  alter- 
nation of  schist  with  granite. 

PLATE    15, 

Represents  a  disturbance  produced  in  the  usual  continuity  of  the  schist  and 
limestone,  the  schistose  beds  being  abruptly  broken  off  at  their  lower  end. 
It  also  shows  the  detached  points  and  lines  of  granite  which  are  described 
in  the  paper,  the  limestone  at  the  same  time  bearing  indications  of  its 
original  laminated  structure,  although  the  bed  is  not  only  here  in  a  vertical  /^ 

position,  but  its  course  is  also  at  right  angles  to  the  ordinary  course  of  the 
beds  which  constitute  the  southern  side  of  Glen  Tilt« 

P  L  A  T  E    16, 

Represents  the  splitting  of  the  limestone  bed  into  three  parts,  with  the  intrusion 
of  two  masses  of  granite.  A  confusion  of  the  granite,  schist  and  limestone 
is  al^o  visible  on  one  side.  It  further  represents  the  flexure  of  the  lime- 
stone and  the  red  lines  of  granitic  matter  running  parallel  to  it,  of  which 
detached  specimens  are  in  llie  museum  of  the  Society. 


EXPLANATION  OF  THE  PLATES. 

PLATE    17, 

IlepreBcnts  a  more  perfect  example  of  the  red  lines  which  are  found  in  (he 
limestone,  and  these  serve  at  the  same  lime  as  indications  of  the  bending; 
whirh  the  limestone  has  undergone.  Minute  granite  veins  resembling  in 
their  composition  these  red  parallel  lines  are  found  traversing  the  fragment 
of  schist,  which  has  lost  its  usual  conformable  parallelism  to  the  calcareous 
bed. 

PLATE    IS, 

Is  selected  as  a  representation  of  that  utter  confusion  among  the  Bubstanceg 
contiiincd  at  the  junction  which  almost  eludes  the  powers  of  the  pencil.  It 
contains  examples  of  all  the  variations  which  in  the  former  drawings  have 
been  separated  from  each  other,  and  in  addition  to  those  is  ahowo  &n 
instance  of  the  compression  of  the  limestone  bed. 

PLATE    19. 

To  preserve  uniformity  in  the  colours  which  represent  the  difTerent  rocks  I  have 
here  also  tinged  the  limestone  blue.  It  is  while  in  nature.  It  serves  to 
show  the  entire  Iohs  of  the  stratified  character  which  the  limestone  so 
often  undergoes  in  the  vicinity  of  the  granite.  Specimens  from  this  junc- 
tion are  also  in  the  Society's  collection. 

PLATE    20. 

The  sections  in  this  and  the  next  plate  are  intended  to  represent  the  relative 
positions  of  the  rocks,  and  they  are  founded  on  numerous  observations 
throughout  the  Glen.  The  alternations  are  not  laid  down  as  real,  nor  is 
there  any  pretence  to  conjecture  dimensions  which  could  not  he  measured. 

Fig.  1.  llepresents  the  case  occurring  at  Gow's  bridge  where  the  limestone  and 
schist  are  found  on  each  side  of  the  river.  It  may  be  said  that  the  water 
has  not  yet  wrought  its  way  to  the  junction. 

Fig.  9.  Represents  the  case  which  predominates  throuo;hout  Glen  Tilt.  The 
river  here  divides  the  stratified  rocks  from  the  granite,  and  has  exposed  the 
various  junctions  which  are  laid  down  in  the  map  and  described  in  the 
paper.  It  is  easy  to  see  how  the.oe  will  sometimes  consist  of  limestone, 
sometimes  of  schist  or  of  quartz  rock,  and  sometimes  of  all  the  three 
substances,  with  the  granite. 

Fig.  3,  Represents  the  case  which  occurs  at  Cairn  a'chlachan,  as  well  as  in 
numerous  other  situations,  and  it  explains  the  otherwise  puzzling  pheno- 
menon of  the  apparent  alternalione  between  the  quartz  rock  and  the 
granite.  It  is  easy  to  see  that  the  schistose  strata,  once  possibly  lying 
much  higher  on  the  granite,  have  remained  in  some  places  while  they  have 
disappeared  in  others. 


EXPLANATION  OF  THE  PLATES. 

Kg.  4.  Is  intended  to  represent  the  probable  confusion  which  exists  at  the 
junction  of  the  stratified  with  the  unstratified  rock.  The  drawings  of  the 
actual  appearances  at  the  junctions  which  are  visible,  will  show  that  there 
is  abundant  ground  for  such  an  imaginary  section. 

PLATE    21. 

Fig.  1.  Represents  the  actual  superposition  of  the  ro<^  at  the  Criny,  serving  to 
justify  the  ideal  sections  which  have  been  already  given.  The  rocks  being 
inaccessible  are  not  however  measured.  Other  indications- of  a  similar 
order  occur  in  different  places,  but  I  thought  it  unnecessary  to  represent 
them. 

Fig.  2.  Is  intended  to  represent  the  probable  appearance  of  the  strata  bad  they 
been  deposited  on  the  granite.  Since  the  same  beds  of  quartz  rock,  schist 
and  limestone,  are  parallel  among  each  other,  they  should  if  they  had  been 
thus  deposited  been  also  found  parallel,  to  the  granite.  But  the  actual 
appearance  is  shown  in 

Fig.  S,  Where  the  strata,  sometimes  of  limestone,  sometimes  of  quartz  rock, 
sometimes  of  schist,  are  found  in  contact  with  granite. 

PLATE    22, 

Represents  the  extraordinary  fact  occurring  near  Gow's  bridge;  the  interference 
of  beds  of  hornblende,  schist  and  marble. 

PLATE    23. 

Geological  map  of  the  South- Western  Part  of  Somersetshire. , 

PLATE    24. 

Fig.  1  &  2.  Represent  the  seeming  alternation  of  red  marie  and  lyas  on  the  coast 
of  Somersetshire. 

Hg.  3  &  4.  A  map  and  section  of  part  of  Lincolnshire. 

PLATES  25,26. 

Lord  W.  Seymour's  Clinometer. 
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